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New E.E.I. Wiring Booklets Offer Direct and 
Practical Approach to Adequate Wiring 


r NHE Edison Electric Institute, 
through its Wiring Committee, 
makes a direct and practical ap- 

proach towards the solution of the ade- 
quate wiring problem with the publica- 
tion this month of a series of three book- 
lets designed to clarify some of the mud- 
died, though essentially simple, aspects 
of adequate wiring and to stimulate its 
aggressive promotion. 

These booklets based on the back- 
ground of years of extensive research by 
highly qualified technicians, numerous 
discussions, and cooperative studies of 
many of the groups interested in better 
wiring are: The Basic Factors of Ade- 
quate Wiring; Covered Neutral Cable 
Helps Sell Adequate Home Wiring; and 
Commercial Building Rewiring Market. 
They visualize with text and _ illustra- 
tions the adequate wiring objectives and 
the means of obtaining them. The tech- 
nical aspects are presented in a form to 


‘ encourage assimilation by the varied 


groups to whom they are directed, in- 
cluding architects, builders and property 
owners, as well as the several branches 
of the electrical industry engaged in sup- 
plying, installing and promoting electric 
wiring. 

The introductory booklet, Basic Fac- 
tors of Adequate Wiring, treats the sub- 
ject of interior wiring as a whole, dis- 
cussing the factors that must be recog- 
nized in any program for improvement 
of the present wiring conditions and 
stresses the immediate need for (a) es- 
tablishment of direct sales promotion of 
safe, economical and adequate wiring 
(b) the promotion of new and improved 
wiring methods and materials (c) 
broader wiring education within the in- 
dustry. 


The other two booklets are specific in 
character. The second of the series, Cov- 
ered Neutral Cable, supplies a record of 
experience with simplified wiring as ap- 





I am convinced that we all stand 
to profit by the prompt adoption of 
modern wiring methods. We all 
compose a chain and each link of 
that chain will be strengthened in 
its own right, from the manufac- 
turer to the jobber, to the contrac- 
tor, to labor, through the utility to 
the public, with the cooperation of 
the inspectors. With absolute re- 
gard to safety of life and property, 
the industry can, if it will, offer to 
the public wiring methods at cost 
which are better within their reach. 

We sometimes lose sight of the 
fact that when costs are too high, 
one of two things usually happens 
—either the public refuse to buy at 
all or they buy competitively. If 
we, who make up the electrical in- 
dustry in all its parts, keep our 
costs too high—whether they are 
for material, for labor, or for kilo- 
watthours—we put a burden upon 
our customers, the public, and they 
either go without our service or 
substitute something else for it. 
The end result is that we all lose. 

When we all really understand 
that our own self-interests will be 
served, we shall get the intelligent 
cooperation which will bring these 
benefits to the public. It is one for 
all and all for one!—Epwarp T. 
GusHeEE, Vice-President, The De- 
troit Edison Company. 
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plied to residences, together with recom- 
mendations for adequate wiring specifi- 
cations. The third, Commercial Building 
Rewiring Market, explains the intended 
application of new types of small diame- 
ter wires, bare neutral wiring in conduits 
and electrical tubing, and recircuiting 
which will result in more efficient use of 
metal conduits. This booklet is directed 
entirely towards the economic rewiring 
of existing buildings. 

The series of booklets is being dis- 
tributed to electric utility executives, 
members of the I.A.E.I. and to the head- 
quarters of electrical leagues and other 
interested organizations, but the main 
distribution must necessarily be made by 
the local utility companies to the in- 
spectors, contractors, builders, architects, 
and others in their territory concerned 
with better wiring, as well as to mem- 
bers of their staffs dealing with wiring 
matters. 

Limited copper capacities in the wir- 
ing of structures of various classes for a 
long time have been the bugbear of the 
consumer as well as the electrical indus- 
try. As new appliances and better light- 
ing have been accepted by the public, in- 
adequacy in wiring, and the cost of cor- 
recting it, has become a major load-build- 
ing problem for the electric utilities. The 
Wiring Committee booklets point the 
way out of the morass of difficulties that 
have in the past hampered the wider use 
of electricity. The work of the engi- 
neers and the manufacturers in develop- 
ing new materials and new methods are 
ready for use. Circuit capacities in ex- 
isting conduits can be doubled and 
tripled through these materials and 
methods at comparatively little expense. 
Building owners can be approached with 
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definite proposals for rewiring and re- 
lighting at a unit cost that will open 
new markets to the benefit of the entire 
industry. 

Some of the new developments pre- 
sented in these booklets already have the 
sanction of the National Electrical Code. 
Some have not yet been approved by the 
Code, but all have been presented for 
inclusion in the 1940 edition. In the 
meantime, they can be used by local per- 
mission of the inspection authorities and 
should be so used. All of the materials 
and methods are safe and technically 
sound. 


Small diameter building wire, the use 
of bare neutral in iron and steel race- 
ways, recircuiting of existing conductors 
are among the developments discussed in 
the booklet Commercial Building Rewir- 
ing Market. These developments make 
possible the economic increase in wiring 
capacities in existing buildings, both for 
the supply of increasing demands and for 
relieving badly overloaded circuits. 


Overloaded circuits and make-shift ex- 
tensions have been the major source of 
difficulties in interior wiring systems. 
Adequate wiring, i.e., ample capacity and 
ample outlets, installed by competent 
workmen, using good material under 
proper supervision will eliminate these 
difficulties and add greatly not only to 
the convenience of the use of electricity 
but to safety. 

The dominating thought in the series 
of booklets is the benefit to be derived 
both by consumers and by the entire elec- 
trical industry from active promotion of 
adequate and economical wiring. 

Consumers will benefit through more 
outlets at a lower cost per outlet with 
equal or greater safety. 

Electrical manufacturers will benefit 
despite reduced unit costs. Lower unit 
costs encourage fully adequate installa- 
tions which will not cost less, but will 
provide more for a given cost. New 
low cost materials will open markets. 
The sale of a larger number of units will 
materially increase the gross business that 
manufacturers will enjoy. 

Electrical wholesalers will profit for 
the same reasons that manufacturers will 
profit. -Both wholesalers and manufac- 
turers will also benefit from increased 
sales of lighting and electric appliances 
whose markets will be expanded through 
adequate wiring. 


Electrical contractors and journeymen 
will benefit from the increased business 
resulting from a larger use of simplified 
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materials. Experience in localities where 
these materials have been employed prove 
conclusively that this is the case. 

The endorsements quoted here are 
typical reactions of contractors who have 
had first-hand experience with Covered 
Neutral Cable assemblies: 


“The use of Covered Neutral Cables in 
house wiring has enabled me to make more 
money on every house wired, after I gained 
some experience with it.” 


“Covered Neutral Cable is easier to han- 
dle and makes a better looking job.” 


“From a safety standpoint it is as safe as 
any type of residential wiring and it pro- 
vides a more adequate job for practically 
the same cost.” 


“It is very easy to do fish-work with 
Covered Neutral Cable.” 


“It has allowed me to make more money 
on house wiring and has given me another 
talking point in selling wiring to the cus- 
tomer. This point is that it allows the 
customer to do away with the necessity for 
long extension cords.” 


Electrical inspectors realize that more 
adequate wiring reduces circuit overload- 
ing as well as the use of sub-standard 
materials which are not safe. The in- 
spector’s responsibilities will be simpli- 
fied when the public can be provided 
with an adequate wiring installation at 
a price which it is willing to pay. The 
City Electrician of Omaha advises that: 


“The Inspection Department of the City 
of Omaha has granted permission of a local 
industry group engaged in the promotion of 
more adequate wiring in new residences to 
employ type CNX covered neutral cable as- 
semblies’as a wiring method. At this writing 
61 houses have been so wired. 

“As a result of this cooperative endeavor, 
these new houses have an average of 55.5 
outlets as compared to 35.5 outlets under 
previous practices. In addition to providing 
a safer installation, due to the fact that a 
sufficient number of outlets are now being 
installed which eliminates the necessity for 
people to use so much lamp cord, we are of 
the opinion that general conditions are very 
much improved. No case of fault has been 
found in the use of this type of material and 
the contractors are well satisfied with the 
increased business which they now ‘enjoy. 

“IT am perfectly willing to go on record, as 
I am thoroughly in accord with the results 
obtained from this cooperative effort in 
Omaha.” 


The Chief Electrical Inspector of De- 
troit has advised the Wiring Committee 
of a series of tests on residences wired 
with Covered Neutral Cable, in service 
for about two years. He states: 


“About fifty branch circuits in several dif- 
ferent residences were checked with the 
megger and in all cases, the megger read- 
ings were infinity. Although the original 
intent was to test four or five hundred cir- 
cuits, the results obtained on the first fifty 
circuits allowed this Inspection Department 
to arrive at the definite conclusion that this 
type of material compares favorably with 
other types used in residential wiring.” 


The prime objective of the electric 
utility is not a reduction of the overall 


Page 339 


amount expended on wiring but the de- 
velopment of materials and methods 
which will bring safe and adequate wir- 
ing within the economic reach of more 
of its customers so that greater use and 
benefits of its product can be obtained. 


A positive course of action by all elec- 
tric utilities in the furtherance of the 
new methods and materials discussed in 
the booklets is advocated by the Wiring 
Committee. In brief, utilities are urged 
to: 


(1) Establish direct sales promotion of 
safe, economical and adequate wiring among 
customers. This is now being done in some 
localities with beneficial results. The inade- 
quate wiring encountered in residences both 
new and old, offers an excellent opportunity 
for initial projects. Less expensive wiring 
methods for ranges, water heaters, and air- 
conditioning equipment are other possibilities 
for immediate consideration. Rewiring of 
commercal buildings for greater electrical 
usage is a serious and pressing problem in 
all parts of the country. 

Customers should be made more conscious 
of present wiring inadequacies and repeti- 
tion of past errors should be discouraged. 
This is not a job that can be undertaken 
like a 60-day sales campaign. It calls for a 
continuing program of customer education. 
National industry movements should be sup- 
ported and local cooperative programs set 
up. 

(2) Promote new wiring methods and 
materials. They should be promoted because 
they are safe and reliable, because they heip 
solve wiring problems and bring down unit 
wiring costs, thus encouraging wiring ade- 
quacy and increasing the amount of wiring 
and wiring work. They are in the interest 
of the customer and the electrical industry. 

Local cooperative ‘trails’ under proper su- 
pervision will expedite recognition in the 
National Electrical Code. It is desirable that 
a larger number of local companies adopt 
this policy so that modern wiring practice 
may keep abreast of increasing electrical 
use. 


(3) Undertake wiring education with the 
industry on a much increased scale. Promo- 
tion of new wiring ideas and wiring ade- 
quacy is largely an educational problem. 
There need to be many discussions among 
contractors, journeymen, wholesalers, inspec- 
tors, manufacturers and utilities. Informa- 
tion such as that contained in the Wiring 
Committee booklets should be passed along 
to local industry groups. It is highly desir- 


- able that each operating utility have a tech- 


nical adviser, well versed in modern wiring 
practice, available for discussions with local 
industry groups. 


(A full discussion of all of the pro- 
posals made by the utility group for in- 
clusion in the 1940 National Electrical 
Code including detailed tests on the use 
of uninsulated neutral conductors in 
rigid conduit and electrical metallic tub- 
ing is available in the booklet “Discus- 
sion of the Revisions of the National 
Electrical Code Proposed by the Electric 
Light and Power Group.” This may be 
obtained from the Edison Electric Insti- 
tute, as well as copies of the booklets 
discussed in this article. ) 
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The Electrification of Industry 


and 


Its Contribution to Economic and Social Progress 
By E. O. Shreve 


Vice-President, General Electric Company, Schenectady, N. Y. 


An address before the Pacific Coast Electrical Association, Inc., Los Angeles, May, 1939 


VERYONE recognizes the three 
major responsibilities of business 
—which are, to its employees, to 

its customers and to its stockholders. 1 
will dwell more on the second—the re- 
sponsibility to its customers. 

In general I shall indicate how cer- 
tain businesses are meeting their respon- 
sibilities to customers, but specifically I 
will try to show how great an influence 
electricity is having on employment and 
working conditions, the standard of liv- 
ing and the general welfare of the Amer- 
ican people. As an example, let us con- 
sider the child of today. He finds it 
difficult to understand why his great- 
grandparents did not have an automobile, 
an electric refrigerator, a radio and many 
other devices which we take for granted 
and are thought of as pleasant and com- 
fortable necessities of life—things which 
either did, not exist or were expensive 
luxuries forty years ago. 

He does not realize that only a few 
were able to afford automobiles and tele- 
phones in 1900, while today in the 
United: States we drive to work in 
twenty-five million automobiles, we talk 
to our friends over eighteen million tele- 
phones, and. we take baths in twenty 
million bathtubs and have the advantage 
of numerous other things which were 
classified as luxuries, or else merely 
dreamed of, in 1900. 

Tremendous progress has been made 
toward increasing the standard of living 
in this country and every industry has 
contributed to this progress. Yet, as we 
analyze the advance that has been made, 
we see that in practically every instance 
electricity and electrical developments 
have played an outstanding part. Its 
part, has made possible increased quality 
of product with greatly reduced cost, 
creating opportunity for wider markets 
and greater employment in many indus- 
tries. In the. comparatively short time 
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that 1 have I cannot do justice to the 
story that might be told, but let us look 
at a few of our major industries and see 
some of the ways in which electricity 
and electrical developments have done 
their great work. 


Aluminum 


Consider the aluminum industry—it 
was not so many years ago that alumi- 
num cost $8.00 a pound. Very few 
people were able to afford aluminum 
pots and pans. But a new refining proc- 
ess using electricity reduced the cost of 
aluminum to twenty cents a pound and 
opened up a very wide market for alumi- 
num products. The average yearly kwhr 
consumption over the last three years in 
this industry is approximately 1 billion 
500 million. 

This electrolytic method not only 
brought many additional benefits into 
the household but also increased the num- 
ber of people employed by the aluminum 
companies from only a few hundred at 


the time of its advent to around twenty- 
five thousand men at present. 


Steel 


One of the basic and most important 
industries is the steel industry, so let us 
review the part that electricity has 
played in its development. 

Prior to 1906 electricity was used very 
little in the steel mill. An average 
steel mill at that time was relatively 
small—the reciprocating engine was the 
generally accepted drive. The rolling 
mills were hand controlled and there was 
very little flexibility in operation. The 
finished steel produced at that time with 
few exceptions was only six or seven 
feet long and the steel manufacturers 
were unable to produce the many varie- 
ties of steel for which there was an ap- 
parent demand. 

The application and designing engi- 
neers of electrical equipment manufactur- 
ing companies, working very closely with 
the steel companies, began to solve some 
of their problems by the proper applica- 
tion of electrical equipment. 

The use of electric motors and con- 
trol soon gave the steel industry the much 
needed flexibility in manufacture and 
electrical equipment began making pos- 
sible the operation of continuous hot- 
strip mills on an economical basis. 

Improvements continued and today 
the application of electric drive and con- 
trol to the hot-strip mill has made it 
possible to roll steel 96 inches wide at 
speeds up to 2000 feet per minute. It 
would be impossible to carry on this 
operation with any other but electric 
power. 

Remove the electrical equipment, 
and no up-to-date steel mill could oper- 
ate. 

The tremendous part that electricity 
has played in the production of steel is 
brought out still more clearly in the case 
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of the cold-strip mill which is used to 
still further reduce the thickness of the 
steel strip. Such a mill requires very 
close control of operation, because the 
strip must be held at constant tension 
and any great variation would make this 
operation impracticable. Again, _ this 
problem was met by the application of 
electrical equipment. The rolling pro- 
ceeds at speeds of 1800 feet per minute 
and the sheet must be rolled to a gauge 
within close tolerances. Therefore, it 
is necessary that the gauge be measured 
continuously while the metal is passing. 
This problem was solved by an electric 
micrometer which has been developed 
for this particular operation. 

It would be impossible to operate a 
cold mill without electric drive. De- 
rived of electricity, the cold-strip mill 
which reduces by many dollars the cost 
of steel would soon disappear, together 
with its big brother, the hot-strip mill. 
Here, it is not a question of doing a 
better job with the help of electrical 
equipment, but it is the problem of doing 
it electrically or not at all. 

The process just described has greatly 
increased the use of flat products such as 
sheet and tin plate. 


Electric heat also has found an im- 
portant place in the steel industry in the 
melting, refining and heat treatment 
processes. It has the advantage of giv- 
ing precision control, cleanliness, and 
freedom from spoiled products. It has 
been applied with great success in the 
production of better grades of steel, par- 
ticularly alloy steels. 

The steel companies certainly are to 
be complimented in the great advance 
which they have made in bringing out 
new kinds of steel and reducing costs 
through the use of electricity and elec- 
trical equipment. Their efforts, com- 
bined with the contribution of the elec- 
trical industry, have made it possible to 
so broaden the market for steel products 
that today the steel companies employ 
approximately 500,000 persons, com- 
pared to 275,000 in 1907. The average 
man hours required to manufacture a 
gross ton of finished steel product in 
1904 was at least 117; now it is about 
36. The normal annual kilowatthours 
used in the steel industry is from nine 
to ten billion. Roughly, it requires 200 


kwhr to produce a ton of steel. The * 


price of steel has been reduced by 46 per 
cent since as recently as 1923. This 
price reduction, coupled with the new 
products which they have been produc- 
ing, has had an enormous effect on other 
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industries in the way of quality of prod- 
uct, cost and employment. 


Automotive Industry 

It has had its effect in another im- 
portant industry, the automotive indus- 
try. I believe everyone will agree that 
the reduction in the cost of steel and 
improvement in its quality, together with 
the electrification of the automotive in- 
dustry, has had a far-reaching effect in 
producing the high quality automobiles 
that we can purchase today as compared 
with the cars which could be purchased 
for the same amount of money in 1923. 
Also, it will be interesting to note the 
number of passenger car owners has in- 
creased from 13,480,000 in 1923 to 
slightly over 25,000,000 in 1938. The 
number of wage earners associated di- 
rectly with the automobile industry, in- 
cluding automobile factory workers, tire 
and accessory factory workers, truck 
drivers, taxi drivers, gas station atten- 
dants, etc., has increased from approxi- 
mately 3,000,000 in 1923 to approxi- 
mately 5,700,000 in 1938. In addition 
to the great increase in quality the cost 
for comparable passenger cars has de- 
creased at least 30 per cent between 
1925 and 1938—undoubtedly electricity 
has been the chief contributing factor 
in making this advance possible. 

Again, although in 1925 it required 
230 man hours to produce a car as 
against only about 195 now, as has been 
indicated, the total employment increased 
materially. In 1923 it required about 
125 kwhr to build an ordinary car; now 
for a comparative car 400 kwhr are used. 

I could continue to expand almost in- 
definitely on the many benefits that have 
come to the American public because of 
the electrification of the steel industry 
alone by citing its effect on the canning 
industry and several others, but time will 
not permit, so let’s take a look at the 
petroleum industry. 


Petroleum Industry 


In this industry again electricity is 
deserving of considerable credit in the 
development of one of the largest and 
most important segments of our economy. 
The growth of the American petroleum 
industry has been very rapid, and al- 
though this industry always has had a 
high degree of mechanization, the ad- 
vent of modern electric equipment has 
undoubtedly contributed a great deal to 
its present stage of efficiency. 

In few industrial fields have applied 
science and engineering methods been 
so aggressively developed and utilized, 
and the progressive use of electricity in 
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the oil industry is outstanding, particu- 
larly in the art of refining. 

Direct acting steam pumps were 
originally used for pumping condensing 
water, crude oil, and other products of 
refining. This was done largely to 
eliminate the fire hazards, and since large 
amounts of steam were necessary for the 
distillation processes, the steam required 
for pumping was considered on an in- 
cremental basis and was apparently 
economical. 

The first application of electric power 
in the oil refineries was for lighting 
which was used to avoid fire hazards 
caused by open flame torches or gas light- 
ing. However, with the advent of the 
induction motor and centrifugal pump, 
electric power began coming into use for 
water pumping since large quantities of 
water were required and the pumping 
stations and supply ponds could be lo- 
cated at some distance from the stills 
and other refining operations where the 
elimination of fire hazards was impor- 
tant. Later the explosion-proof motor 
came into being and again widened the 
field of potential use of motors to pro- 
duce safety conditions. Today, oil re- 
fineries perform approximately one-half 
of their operations with electric motors. 


It is interesting to note that of the 
total of approximately one billion, one 
hundred seventy thousand kilowatt hours 
of electric power used annually approxi- 
mately two-thirds is purchased power and 
one-third generated privately. 

Recent developments in the refining 
industry indicate that further use of 
modern electrical control devices will be 
found very profitable and will contribute 
to further advancement in the refining 
art. 

Just as electricity has contributed to 
the steel industry in making it possible 
for the average man to own an automo- 
bile, so has electricity contributed to the 
oil industry in making it possible for the 
people to run their automobiles at the 
lowest possible cost for power fuel, or 
gasoline. The average retail price of 
gasoline, excluding sales taxes, in 50 re- 
spective cities has declined in the past 
fifteen years, during which period a pro- 
gressive use of electricity has been made, 
from 21.06 cents per gallon in 1923 to 
14.07 cents per gallon in 1938. 

In 1923 the refineries produced 181 
million barrels (42 gallons each) of 
gasoline. In 1937 they produced 559 


million barrels of gasoline. The number 
of employees increased from 67,000 in 
1923 to 83,000 in 1937, so again, you 
can see that electricity and the applica- 
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tion of electrical equipment is contribut- 
ing substantially to the American public, 
both in economic and social welfare. 


Textile Industry 

Let us next review the textile indus- 
try. Here we have one of the oldest 
industries in the world. In the United 
States, it was started with the landing 
of the first settlers. . 

The early mills were built near rivers 
where water power could be easily de- 
veloped. The danger of locating many 
of the mills close to the water power 
source was soon recognized by the dam- 
age done by the Spring freshet which 
frequently put the mills out of operation 
for a considerable length of time. In 
addition, the type of drive used was very 
inflexible and unless the mills were oper- 
ating at full capacity, the power losses 
were high. Failures of the prime mover 
or the main shaft drives meant complete 
suspension of production until repairs 
could be made. 

Very little could be done to overcome 
these obstacles until the advent of elec- 
tricity and electrical equipment. In 1893, 
the Columbia Mills in Columbia, S. C., 
took the first radical steps to overcome 
the existing conditions, and installed the 
first electric motors to drive textile ma- 
chinery. The power plant was located 
some 700 feet away from the mill. The 
mill was built on high ground, out of 
range of flood area and close to the rail- 
road which facilitated the shipment of 
raw material and finished products. 

Constant improvement in textile ma- 
chinery, in electrical equipment and new 
application of electrical drive and con- 
trol, have made it possible for the textile 
manufacturer to produce higher quality 
cloth at lower cost. 

A study of statistics shows that from 
1910 to 1936, the possible production per 
man-hour for carded broadcloth was in- 
creased 49 per cent. For sheeting it was 
increased 55 per cent. For print cloth, 
51 per cent, and terry cloth, 151 per 
cent. It is difficult to obtain figures 
showing comparative costs of finished tex- 
tile products, nevertheless, we know that 
today the average person is able to pur- 
chase a much better garment for the same 
money that was paid in 1910. 

The Rayon Industry which started in 
this country about 1910 has shown one 
of the greatest advancements and expan- 
sions of any of the industries in the 
United States. 

During the first ten years of this in- 
dustry, it produced an average of 8,700,- 
000 pounds per year. In 1938, its pro- 
duction was 327,000,000 pounds. This 
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increase must be attributed in a large 
measure to the efforts of electrical manu- 
facturers in being able to produce motors 
and control for the manufacture of this 
synthetic fibre. It would be impossible 
to operate a rayon plant with the old 
method of mechanical drive or group 
drive because of the high and accurate 
speeds which must be employed. 

The knitting and hosiery industry 
would be in a bad plight today if it lost 
the adjustable speed motor with auto- 
matic control. We must also remember 
that it was only a few years ago that 
silk stockings were considered a luxury— 
a condition which does not exist today. 

It goes without saying that the mod- 
ern methods of manufacture made _ pos- 
sible by the use of electrical equipment 
in the textile industry have helped im- 
prove working conditions such as safety 
and health in the mills. 

The December 1938 United States 
Department of Labor report indicates a 
considerable fluctuation in employment 
in those manufacturing industries which 
come under the title “Textiles and Their 
Products.” In most cases, however, for 
every group under this classification, an 
increase in 1937 over the figure for 1924 
is shown. This is particularly true of 
those industries which utilize the prod- 
ucts of the textile industry, such as men’s 
clothing, women’s clothing, shirt and 
collar manufacturing, etc. The net re- 
sult of this continual seeking for new 
developments, modernizing of equipment, 
etc., which is accompanied only by the 
cooperation of the textile mills, the 
power companies, and the electrical man- 
ufacturers working together, is to prom- 
ise even greater strides and progress for 
the coming years, which would result in 
even more employment, higher wages, 
and lower costs of products with the re- 
sultant greater distribution of products 
among all classes of people in the 
country. 

The Paper Industry 

Now let us see what part electricity 
has played in the paper industry. 

It was not long ago that “paper” 
meant nothing more than our daily news- 
paper or the material used by the butcher 
to wrap our meat in, but witness the 
changes wrought by a few years. Today, 
the average American citizen makes use 
of paper in many forms. His house is 
partially built with it. His electrical ap- 
pliances are quite likely insulated with it. 
His cigarettes are wrapped in paper, his 
breakfast food is wrapped in two kinds 
of paper to protect it from moisture, and 
everything he eats comes wrapped in 
paper in one form or another: 
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Our letters and all our correspondence 
are printed on paper and our money is 
made of it. In fact, this amazing prod- 
uct is so flexible that the average indi- 
vidual has difficulty in distinguishing 
paper products from other materials. 
Bags, brief cases, wallets, covers, and 
many articles which appear to be beau- 
tifully grained leather, are paper—even 
shoes and collars are not exempt. Paper 
and its derivatives are accepted without 
thought, like the air we breathe—and 
add immeasurably to our health, our 
comfort, and to our high standard of 
living. 

The use of paper in the United States 
has increased from 69 pounds per capita 
fifty years ago to 200 pounds per capita 
today. This increase can be largely at- 
tributed to the alert and progressive 
efforts of the paper industry working in 
cooperation with the electrical industry 
to electrically modernize plants, speed up 
production, and make a better grade and 
more varieties of paper at a greatly low- 
ered cost. 


For example, in 1920 paper machine 
speeds were 600 to 700 feet per minute. 
One machine has recently reached the 
unheard of speed of 2000 feet per min- 
ute, made possible by accurate speed con- 
trol obtained through the application of 
electric power. Most machines in the 
industry have been speeded. up, demand- 
ing greater horsepower; synchronous 
motors have replaced steam engines and 
induction motors on beaters, Jordans and 
pumps; the motor has replaced the water- 
wheel for grinders and has increased ‘in 
size from 600 hp. to 4000 hp. with little 
consideration being given to alae oer 
the synchronous motor. 

Process steam is used in large quan- 
tities in the paper mill and in the interest 
of economy and a steam-power balance, 
turbines have practically replaced‘'stedm 
engines and water-wheels, most‘ 6f these 
being of the single or double extraction, 
condensing type with a governof: devel- 
oped purposely to meet the varying de- 
mands of steam and power}!‘and main- 
tain constant frequency. 

With the enormous amounts of money 
that have been spent during the past 
twenty years in this‘billion dollar indus- 
try, the number'of ‘wage earners hag*'re- 
mained fairly-‘constant but wages* per 
man have increased. During this time 
total production has increased 75 per 
cent. However, this increased produc- 
tion, resulting in lower paper costs, has 
increased the employment in those in- 
dustries which use paper as their raw 
material. These industries, such as box 
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and paper product manufacturing, print- 
ing, publishing, etc., while fluctuating 
considerably, have shown a steady in- 
crease in employment from 1924 to 1937 
of about 10 per cent. The annual power 
consumption in 1920 was approximately 
2 billion kilowatthours; 1929, 7 billion, 
200 million, and in 1938, upward of 9 
billion kilowatthours with about 40 per 
cent purchased power. 


Farming 


Electricity has made real contributions 
to the farming’ industry—an industry 
which gives employment to over 8,000,- 
000 men and women, and which has a 
combined annual production of about ten 
billion dollars. 

Ever since 1898, when one of your 
Pacific Coast companies built a line to 
operate irrigation pumps on farms, elec- 
tric service has been gradually extended 
to the farmer. Today, it is contributing 
to a better standard of living on one and 
one-half million farms. At the same 
time, it has made it possible for the 
farmer to operate more economically and 
to give a better quality product to the 
public at no greater cost. 

As an example, look at the modern 
dairy farm. Electric grinding and mixing 
of feed makes possible balanced diet feed- 
ing of blended feed for maximum output. 
Electrically. pumped water under pres- 
sure available for frequent use by cows 
accelerates conversion of feeds into 
milk, thus increasing production. Electric 
ventilation, lighting, and water make for 
a healthful sanitary condition in the barn. 
The cast of milking is halved, produc- 
tion protected, and cleaner milk produced 
by electric milking machines. Electric 
water heaters and dairy utensil sterilizers 
fight bacteria count in milk production. 
The electric milk cooler preserves the 
high quality of milk at a lower cost than 
by any other system. Milk is now also 
pasteurized electrically. 

Using electricity properly, a dairyman 
can easily double his herd size as well 
as production and also improve quality 
with no increased labor cost. 

A farmer in the Middle-West with a 
small dairy herd and one hundred and 
twenty acres of land kept accurate rec- 
ords on seven farming operations before 
and after electrification. His records 
showed that he saved $363 per year— 
and bear in mind, he included interest 
on his investment and depreciation 
charges on his equipment, as well as cost 
of power. Little wonder dairymen have 
stated: “I wouldn’t operate a dairy farm 
without electricity. It makes for success 
on a farm when it is used the right way.” 
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Of course the public also benefits be- 
cause it is getting a better, more uniform 
quality of milk at no greater cost. 

Time does nut permit to go into detail 
on the vast effect that electricity has had 
toward improving the other phases of the 
farming industry, so | will mention only 
a few. 

The use of electricity, particularly 
during the winter months, has made pos- 
sible a more uniform production of eggs 
throughout the year. Thus, there are 
not the extremes in egg prices today— 
fresh eggs are available the year around 
at reasonable prices. In addition, a poul- 
tryman using electric lights on one thou- 
sand laying birds can increase his net 
profits over $250 per year. 

The truck gardener and nurseryman 
reduces the likelihood of losing his crop 
and produces superior plants by steriliz- 
ing bed soil electrically to eliminate plant 
enemies such as weeds, diseases, and 
insects. 

Electric soil-heating in benches and 
beds makes possible the sale of more vege- 
tables and flowers out of the normal 
season. 

I have not mentioned the most impor- 
tant job electricity does on farms in this 
section—irrigation. You are familiar 
with the many electric pumping installa- 
tions where crops cannot be grown well 
in those sections without irrigation. In 
other sections irrigation pumps are oper- 
ated to supplement natural precipitation. 
That practice is spreading to practically 
every farming state on fruits, vegetables, 
and many field crops. Some crops could 
be harvested without irrigation, but by 
applying even a few inches of additional 
water at just the right time, the larger 
yield or better product for that year, or 
the protection often afforded for the next 
year’s crops, makes the practice profitable. 

Consideration must also be given to 
the fact that water under pressure has 
saved many farm buildings from fire. 

When I started this discussion, I did 
not mention that the electrical industry 
has listed over 200 uses for electricity on 
farms. I am always amazed at the 
amount of constructive effort our indus- 
try has for years put behind farm elec- 
trification. Many difficult obstacles have 
presented themselves. However, we can 
see the results of the work which has 
been done toward benefiting the farmer 
and the American public. 


Central Station 
Of course behind these accomplish- 
ments has been low cost electric power, 
sO we must not overlook the excellent 
work that has been done by the Central 
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Station Industry. Here again, the engi- 
neers of the electric manufacturing com- 
panies, working hand-in-hand with the 
Central Station engineers, have brought 
to the Central Station Industry many 
new developments which have benefited 
the public. For instance, the improve- 
ment in the steam turbine, along with 
some improvements in boiler efficiency, 
have made it possible for the average 
steam station to produce one kilowatt- 
hour for 1.42 pounds of coal today as 
compared to one kilowatthour for 3.2 
pounds of coal in 1919. Other develop- 
ments such as improvement in trans- 
former efficiency, high speed switching, 
which makes it possible to transmit power 
long distances, unit sub-stations, the 
spira-core transformers, feeder voltage 
regulating equipment, and numerous 
others have aided the Central Station 
companies toward reducing the average 
power rate for residential use from a 
figure of 25 cents per kilowatthour in 
1882 to an average cost of 8.7 cents per 
kilowatthour in 1913 and finally to an 
average cost of 4.2 cents per kilowatt- 
hour in 1938. The kilowatthour con- 
sumption per residence per year in 1938 
was 850 kilowatthours compared to 260 
kiiowatthours per residence in 1913. Stat- 
ing this another way, the average resi- 
dence today, uses three times as much 
power compared to 1913 at an increase 
of total cost of only 35 per cent, to enjoy 
the many benefits which come from the 


. use of electricity, because in 1913 there 


were only approximately 3 million, 500 
thousand residential users of electricity 


compared to 22,000,000 in 1938. 


The industrial, commercial, and all 
other users have also increased from 336,- 
600 in 1913 te 5,750,000 customers in 
1938. 

This expansion of the electrical mar- 
ket has made it possible for the Central 
Station Industry to increase its number 
of employees from 79,000 in 1913 to 
270,000 employees in 1938, an increase 
in employment of 341 per cent. 

Before we leave the Central Station 
Industry let me call to your attention 
that the residential kilowatthour output 
today totals per year 18 billion, 600 mil- 
lion, compared to only about one billion 
in 1913. Is it not reasonable to expect 
that this will be 50 billion kilowatthours 
10 years from now, as several of our 
good friends in the Central Station In- 
dustry are predicting? Just think what a 
tremendous effect this would have on the 
improvement of our standard of living! 

(Continued on page 376) 
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Increased Loading of Apparatus and Lines 
Permits Practical Economies 





MR. KIDDER 


, SHE attainment of the lowest prac- 
ticable investment costs requires 
that each load carrying unit in the 

supply system have as large a load as it 

may carry without any compromise in 
the present high standards of voltage 
regulation and service continuity. The 
basic importance of maintaining continu- 
ous power supply, coupled with the need 
of providing capacity for load growth, 
often requires load carrying units in the 
supply system to operate under condi- 
tions such that the sum of the normal 
maximum demands on these units is less 
than 60 per cent of the sum of their 
name-plate ratings. Most of the result- 
ing “idle capacity” is held in reserve to 
permit the supply of continuous service ; 
that is, held available for use when one 
or more units fails or is taken unex- 
pectedly out of service. A large propor- 
tion of “idle capacity” may be unavoid- 
able under certain circumstances. How- 
ever, we have thought to question the 

practical engineering need for so high a 

ratio of name-plate rating to load as 

accompanies installations made to meet 
the emergency loading requirements in 
the conventional way. 

This paper attempts to outline the re~ 
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sults of the investigations conducted by 
Philadelphia Electric Company in the 
light of the foregoing situation during 
the past ten years. The results accom- 
plished to date relate principally to de- 
termining load ratings for substation 
supply lines, transformers, voltage regu- 
lators, distribution circuits and trans- 
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formers; or that large group of facilities 
which constitute the distribution system. 
Except for aerial distribution transform- 
ers, there has been little or no thought of 
allowing the maximum demands to reach 
values which exceed name-plate rating 
under normal conditions in an average 
year. A guiding principle throughout 
all of these investigations has been that 
the maximum emergency loads to be car- 
ried shall not be sufficiently severe, with 
due regard to their probable magnitudes 
and frequency of occurrence, to cause an 
appreciable reduction in the average life 
expectancy of the facilities required to 
carry such loads. In our opinion, the 
age of the equipment is generally of little 
importance in establishing load ratings. 
Nearly all of the additions to distribu- 
tion plant investment are made to pro- 
vide for the supply of load growth and 
to maintain, or improve, service continu- 
ity. Perhaps it would be helpful to il- 
lustrate the importance of these two fac- 
tors by discussing their effect upon sub- 
station transformer bank loading. Let 
us say that the load on a substation in 
one year is just equal to the normal load 
capacity of two transformer banks. A 
third or spare bank is provided in order 
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to have two banks available to supply the 
load, should one fail. In the following 
year, however, a small increment of load 
growth requires the installation of an ad- 
ditional transformer bank and in that 
year the four banks are neéded to:carry 
but little more than a two-bank load. In 
the course of a few years, load growth 
will gradually absorb the spare capacity 
until a time is reached when the load on 
the substation will very nearly equal the 
capacity of three banks. During the in- 
terval between the installation of the 
fourth bank and the time when its entire 
capacity would be required for adequate 
reserve, then, there has been an average 
excess transformer capacity above load 
that is about equal to one and one-half 
transformer banks. Stated in more gen- 
eral terms, this amounts to saying that 
each substation which has (n) identical 
banks of transformers in service and a 
growing load will have an average of 1.5 
banks of excess capacity, and the ratio 
(r) of the installed capacity to the aver- 
age yearly maximum demand on the sub- 
station is: 
n 
oe ee TC 

This ratio holds for any group of 
three or more identical lines, transform- 
ers, Circuits, etc., so long as the number 
does not become large enough to justify 
consideration of coincident emergency 
loss of more than one unit in the group. 
In Philadelphia Electric Company, no 
substations are supplied by more than 
seven lines or have more than four trans- 
former banks. While it is true that the 
number of primary distribution circuits 
is large, it is seldom that the load of one 
circuit can be transferred readily to more 
than four adjacent circuits if it should 
fail (n = 5) and, similarly, there is 
seldom opportunity to transfer the load 
of one distribution transformer to more 
than two adjacent transformers (n = 
3). Few of the suburban substations 
have more than two transformer banks 
(n = 2). Hence, in each part of the 
distribution system, we find we are deal- 
ing with groups of units in which the 
values of (n) range from 2 to about 7. 
By substituting such values in the fore- 
going equation we may find directly that 
the resulting ratio of emergency load rat- 
ing to the average yearly maximum de- 
mand per unit ranges from 4 to 1.27 for 
each such group. That is, that the ser- 
vice continuity and load growth consid- 
erations require providing from 300 per 
cent to 27 per cent of capacity in excess 
of that which would be required if these 
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two factors were not inextricably present 
in a growing electricity supply system. 


Number Ratio of Emergency 
of Units Load Rating to 
Normally Average Yearly Maximum 
in Service Demand per Unit 


2 2 to 4.0 
(formula not en- 
tirely satisfactory 
for this case) 


3 2.0 

+ 1.60 
5 1.43 
6 1.33 
7 1.27 


Once the full significance of these fac- 
tors is appreciated, it is a simple matter 
to explain the wide margin between ca- 
pacity installed and the sum of the nor- 
mal non-coincident maximum demands 
in each part of the supply system. For 
instance, there may be many substation 
supply cables in a given underground 
transmission duct bank but, if the aver- 
age number of supply cables per substa- 
tion is five, the sum of the normal non- 
coincident maximum demands on all the 
supply cables in that duct bank will 
amount to a total of but 70 per cent 
(100% /1.43) of the combined emer- 
gency load capacities of those same 
cables. The same general relationship 
operates inexorably for each other class 
of load carrying equipment in the distri- 
bution system and, to some lesser extent, 
in the buik power system. 


Unless special care is taken, therefore, 
this characteristic of supply system de- 
sign may be responsible for a consider- 
able excess of investment. Its presence 
cannot be avoided. However, the effect 
upon investment in load carrying facil- 
ities can be controlled to a large extent, 
by judicious application of emergency 
load ratings that are somewhat higher 
than the load ratings which would repre- 
sent sound engineering practice for regu- 
lar daily operation. The foregoing table 
is helpful also in illustrating the ratio of 
emergency to name-plate ratings which 
would be required in order to bring the 
average yearly maximum demand up to 
a value equal to the installed name-plate 
rating of each group of two or more 
units normally in service. Ratios as high 
as 1.6 and 2.0 would represent hope- 
less requirements, however, if emergency 
loads and their effects upon operating 
temperatures did not differ materially 
from normal load conditions. 

Emergency operations differ from nor- 
mal conditions chiefly in two respects: 

1. Emergency loads are transient in na- 
ture and, usually, short-lived. 

2. The probability is usually very remote 
that an emergency will occur at the time 


when loads, ambients and the limitations of 
installed capacity would combine to require 
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operation of the equipment at the highest 
possible temperature which is selected as the 
design limit. 

For both normal and emergency con- 
ditions, nearly all loads are variable in 
their nature rather than constant. Hence, 
the maximum temperature reached lasts 
for a very short time and is in most cases 
considerably lower than would obtain if 
the usually appreciable thermal capacity 
of the apparatus were not present to re- 
duce the temperature changes that ac- 
company changes in load. 

The problem of increasing load rat- 
ings, therefore, reduces to consideration 
of such factors as the operating tempera- 
tures to be expected and their possible 
relative effect upon the life of the ap- 
paratus in question, as determined not 
only by the temperature-life characteris- 
tics of the apparatus, but also the proba- 
bility of occurrence of transient loads 
sufficient in magnitude to require opera- 
tion at above rated temperatures. 

Research by the electrical manufac- 
turers, to determine more accurately the 
limits of loading of their major appar- 
atus, has now corroborated our own 
belief that much of the electricity supply 
system may be operated at emergency 
loads sufficiently high to permit a 16 per 
cent to 60 per cent increase above the 
usual average daily loads, without facing 
the likelihood of incurring any appreci- 
able reduction in the normal life expec- 
tancy of the equipment affected, or exces- 
sive voltage regulation. 

There is much still to be done, as will 
be seen. There has been as yet no gen- 
eral opportunity to gain important 
investment savings by above-rating oper- 
ation of generators or frequency con- 
verters. By the use of forced air cooling, 
three 100,000 kv-a 220-66 kv trans- 
former banks have been rerated to 130,- 
000 kv-a (150,000 kv-a at low ambient 
temperature), without incurring the like- 
lihood of life loss. 


A Specific Example 


An example of possible gains to be 
made through above-rating operation is 
represented by the case of a typical urban 
distribution substation which is designed 
for a maximum of four 7500 kv-a trans- 
former banks with 12 incoming and 
eight outgoing 6000 kv-a 13.2 kv lines, 
and a 12,000 kv-a emergency tie line to 
another substation. The complete instal- 
lation includes 31 2.4 kv_ two-phase, 
three-wire distribution circuits. 

With the original basis of design the 
maximum distribution load which could 
be supplied was the output of three trans- 
former banks at their name-plate rating, 
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or a total of 22,500 kv-a. The full ca- 
pacity of one bank would be required as 
reserve in case of failure of one of the 
banks. The distribution circuits could 
be loaded to only about 70 per cent of 
their rating, in order to maintain a mar- 
gin for diversity and for taking on extra 
load through failure of equipment on an 
associated circuit. The total rated ca- 
pacity of the 31 200-ampere circuits, as 
was considered the probable ultimate in 
the original design, is approximately 32,- 
000 kv-a and the actual load (at an aver- 
age of 70 per cent loading per circuit) is 
about equal to the 22,500 kv-a of firm 
transformer capacity. 

The capacity of these transformer 
banks has now been established at 9000 
kv-a normal and 12,000 kv-a emergency 
each, which gives a firm load carrying 
capacity of 24,000 kv-a with a three bank 
installation and 36,000 kv-a with a four 
bank installation. 


It has also been found possible to apply 
emergency ratings to the circuits in which 
the induction voltage regulators are the 
limiting factors, so that the 200 ampere 
circuits can carry 250 amperes for occa- 
sional emergency four-hour periods. The 
underground cable portions of these cir- 
cuits generally can take about all the 
load that the regulators can supply. 
There has been a considerable number of 
300 ampere circuits installed in the past 
few years, with a growing tendency to- 
ward this larger rating. The 300 am- 
pere circuits can carry 375 amperes for 
occasional four-hour emergency periods. 
This amounts to emergency operation at 
25 per cent above name-plate rating for 
periods of four hours. Furthermore, to 
provide additional flexibility for emer- 
gency cuts of load from a faulted circuit 
to adjacent circuits, preliminary consid- 
eration indicates that we should soon 
find it practical to operate many substa- 
tion circuits at 150 per cent of name- 
plate rating for about two hours, to be 
followed by 125 per cent for two hours. 

The emergency ratings already in ef- 
fect permit individual circuits to be 
loaded up to their nominal ratings nor- 
mally with a margin available to take a 
share of the load from a circuit which 
has failed. , Through such increased nor- 
mal loading on a considerable number of 
Circuits in a substation, the total normal 
load can readily be made as large as the 
36,000 kv-a total rerated transformer 
capacity. This is approximately 60 per 
cent more than the originally designed 
distribution capacity of 22,500 kv-a. 

In keeping with the increase in emer- 
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gency capacity of the substation trans- 
former banks and distribution circuits, it 
has been found possible to make substan- 
tial increases in the ratings of the 13.2 
kv lines. The various 6000 kv-a lines 
have generally been given a four-hour 
emergency rating of 7000 kv-a and it has 
further been determined that one-half 
hour loadings at least as high as 9000 
kv-a are feasible, with the possibility of 
going to 12,000 kv-a for this short pe- 
riod under emergency conditions. The 
usual cable size in this service is 3 x 350,- 
000 circular mils. 


The increased ratings are in most 
cases based on the limitations of the ma- 
jor station apparatus. It is usually 
necessary to change some of the associ- 
ated equipment for above-rating opera- 
tion, such as the current transformers, 
external bar copper or cable leads, and in 
some cases the reactors, disconnecting 
switches or oil circuit breakers. It is also 
usually necessary to provide special ven- 
tilating facilities to assist in disposing of 
the additional heat generated by the 
heavier loads on the equipment. 

In any case, even with the maximum 
equipment changes which may be neces- 
sary, the unit cost for the increased ca- 
pacity is very small. compared with the 
unit cost for the substation capacity as 
a whole. The cost of the complete sub- 
station on the original design basis is ap- 
proximately $1,100,000, the total substa- 
tion supply capacity being 33,500 kv-a in 
firm capacity in transformer banks for 
the supply of distribution circuits. Thus, 
the cost per kv-a for the combined ser- 
vice is $19.60. The cost of the increased 
substation capacity due to application of 
emergency ratings to the facilities on the 
new basis will not be more than $20,000 
assuming that the complete installation 
had been made before the application of 
the emergency ratings. In new installa- 
tions provision can be made for the emer- 
gency operation at virtually no increase 
in cost over that which would obtain 
with the original design basis. 

With the emergency ratings applied to 
all of the substation facilities, the total 
capacity becomes 39,000 kv-a for the 13.2 
kv load and 36,000 kv-a firm capacity of 
transformer banks and circuits. The ef- 
fective increase in capacity amounts to 


19,000 kv-a at a cost of $1.05 per kv-a. 


Other Instances of Increased Ratings 

A few phases of the program for in- 
creased load ratings, and the extent to 
which such ratings have been applied, 
will now be discussed in the order in 
which they occur to us. 
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1. Large 33/4 kv Transformer Banks 


The transformers involved in this class 
are of 2500 and 5000 kv-a self-cooled 
rating and are used in suburban: substa- 
tions designed for two, three and four 
bank installations. Transformers which 
have been purchased for this service in 
the past have been given self-cooled 
emergency ratings of about 150 per cent 
name-plate, as based upon probable am- 
bient temperatures and load cycles dur- 
ing the peak load season. The applica- 
tion of forced air cooling to self-cooled 
transformers of this class increases their 
name-plate rating by about 50 per cent, 
and the emergency rating by about 30 
per cent, in the designs which have been 
purchasing. 

Operation at a load equal to emer- 
gency rating is expected to involve about 
1 per cent or 2 per cent of life loss for 
one such operation on the remotely pos- 
sible occasion when the emergency load 
requirement should coincide with the 
emergency capacity design limit. 


2. Small Single Bank Substation Trans- 
formers 


There are a large number of 33/4 and 
13/4 kv substations in this class, whose 
transformers have ratings of 150 to 1500 
kv-a. Current practice permits loads 
during the peak season up to 110 per 
cent of rating, for banks of 1000 kv-a 
rating or greater, and up to 120 per cent 
for smaller banks. The transformers 
are self-cooled. It is probable that these 
loadings will be increased in the future 
in accordance with the results of more 
careful studies made upon their charac- 
teristics in conjunction with the load 
cycles involved, the probability of severe 
loads, and the ambient temperature con- 
ditions. 

The aerial networks, such as in the 
Northeast and Bethayres areas, have 
been designed on the basis of loading the 
transformers to 200 per cent rating in 
the event of loss of one of the two sup- 
ply sources. The emergency condition 
might last for several hours, depending 
upon the nature of the failure and the 
transformer hot spot may reach a value 
of approximately 175° C with an am- 
bient temperature of 10° C for winter 
conditions. The life loss in such a case 
would be of the order of 3 per cent. 

During the past year there were in- 
stalled several unit substation equip- 
ments which were developed for this 
company and have a 1000 kv-a three- 
phase transformer as their basic element. 
These units are equipped with thermal 
relays to permit relatively heavy over- 
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loads for short periods, should system 
conditions make this desirable. Use of 
some of these equipments in supplying 4 
kv networks will probably make the 
short time heavy load capacity of definite 
value. 


3. 2.4 and 4 kv Distribution Trans- 
formers 


The general practice with this type of 
equipment is to permit normal loadings 
up to 165 per cent rating for winter con- 
ditions and up to 135 per cent rating in 
summer. These values are based on the 
standard 105° hot spot and do not in- 
volve increased life loss over that obtain- 
ing for rated conditions. These ratings, 
which permit emergency loads up to 235 
per cent, have been in effect since No- 
vember, 1934. 

The previous practice of normally 
loading only up to about 115 per cent of 
transformer rating resulted in a ratio of 
circuit load to connected transformer 
capacity of about 70 per cent. The pres- 
ent practice results in a corresponding 
ratio of about 100 per cent. 

The heavier loadings have resulted in 
some initial difficulty with increased volt- 
age drop. This, however, is a matter of 
secondary circuit design which generally 
will correct itself as changes are made 
to provide capacity for load growth. 

In the case of the three low voltage 
network areas in the central business dis- 
trict of Philadelphia, it has so far been 
considered desirable to limit the loading 
to 80 per cent of the transformer rating 
for normal operation and to 160 per cent 
for one-half hour emergency periods 
where one of the two supply sources 
might be lost. The transformers being 
located in vaults, the ambient tempera- 
ture would be of the order of 25° C. 
This emergency loading is quite conserva- 
tive, involving a transformer hot spot 
temperature of 105° C, and can no 
doubt be: appreciably increased as the 
system load grows. 


4. 33 kv Transmission Lines 


The No. 00 33 kv lines were origi- 
nally given a nominal rating of 15,000 
kv-a which was adequate for the system 
loading conditions at the time. With 
increases in system load, however, it has 
become very desirable to increase the 
rating of these lines. Accordingly, the 


two Plymouth Meeting-Barbadoes Island . 


lines and the two groups of lines con- 
necting between Chester and Upper 
Darby have been given ratings of 22,500 
kv-a, a 50 per cent gain. Limitations in 
rating the 33 kv lines are usually due to 
station equipment, although in some 
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cases voltage regulation may be the most 
important factor. In certain instances 
involving possible future increased rat- 
ings, relay settings in tandem line ar- 
rangements will become the major 
difficulty, imposing conditions which 
apparently can only be overcome through 
the use of differential protection of indi- 
vidual lines by means of pilot wires. 


5. 13.2 kv Lines and Tie Lines 
The standard 3 x 350,000 c.m., 13.2 


kv cable, used for substation supply lines 
and inter-substation ties has a normal 
rating of 6000 kv-a continuous and a 
four-hour emergency rating of 7000 
kv-a. The four-hour emergency rating 
has been effective about two years. The 
all-day load cycle in most substations 
results in no higher cable temperatures 
than would be reached in four hours 
continuous operation at the peak load 
for the day. This is a year-round rat- 
ing, based on investigations which show 
that the empty duct temperature in most 
cases is nearly the same throughout the 
year. The lower summer loads, and 
load losses, usually more than offset the 
5° C higher summer earth ambient. The 
diversity between the load losses of com- 
panion cables in each duct run has been 
found to be sufficient to permit these 
loadings without likelihood of reaching 
the standard A.E.I.C. copper tempera- 
ture limit of 77° C. There is still 
opportunity for the use of higher 
emergency ratings at the risk of some 
life loss acceleration at higher copper 
temperatures. An attractive proposal 
now being given very serious considera- 
tion would permit the use of any one of 
the following emergency load schedules, 
without appreciably exceeding 90° C 
copper: 


op, 


2 a9 


8,000 kv-a per cable for 6 hours. 
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emergency load operation of 13.2 kv 
substation supply cables would require 
operation above 77° C copper at rare 
intervals, there are now two banks of 
six 3 x 350,000 c.m. cables each which 
have been operated for days at a time at 
frequent intervals during the past two 
years, under conditions that are giving 
copper temperatures in the neighborhood 
of 90° C. These cable banks, one from 
Richmond to Delaware Generating Sta- 
tions, and the other from Delaware Sta- 
tion to Westmoreland Substation, form 
important links in the bulk power sys- 
tem. The high load factor, coupled with 
the absence of load diversity between 
the cables in each of these duct banks, 
gives this high operating temperature 
even at the comparatively nominal rat- 
ings of 6600 kv-a normal and 8800 kv-a 
two-hour emergency. The failure rate 
for these later cables is ten times the 
system average rate, but the station 
economies made possible by this opera- 
tion have far outweighed the increased 
cost of cable maintenance. The chief 
cause of cable failures, in these instances 
of almost daily repeated high tempera- 
ture operation, has been sheath cracks 
from repeated sheath bending at points 
near the duct mouth in the manholes, 
due to longitudinal expansion of the 
cables. There has been no evidence of 
insulation damage. From this we infer 
that occasional high temperature opera- 
tion should not be injurious for 13.2 kv 
cable, even if permitted for one load 
cycle as often as once each year or two. 

The aerial 13.2 kv lines in the urban 
territory, which are usually of No. 2/0 
copper, have been given normal and 
emergency ratings similar to those for 
cables. The aerial lines in the suburban 








. 12,000 kv-a per cable for %4 hour, followed by 8,000 kv-a for 3% hours, or 

. 11,000 kv-a per cable for 2/3 hour, followed by 8,000 kv-a for 3 1/3 hours, or 
. 10,000 kv-a per cable for 1 hour, followed by 8,000 kv-a for 3 hours, or 

9,000 kv-a per cable for 2 hours, followed by 8,000 kv-a for 2 hours, or 








These alternative schedules are being 
proposed as having definite value during 
such conditions as the temporary loss of 
a transmission source, or under other 
conditions when it would be desirable to 
carry loads up to nearly twice the nor- 
mal load rating of the cable for periods 
seldom longer than one-half hour. 
Eighty-five per cent of this class of 
emergencies remain acute for no longer 
than one-half hour. It is then possible 
to restore approximately normal load 
conditions. 

Whereas the foregoing proposals for 


territory originate at Emilie, Barbadoes 
Island, .and Newlinville Substation. 
Some of these have been given various 
increased normal ratings above the origi- 
nal 6000 kv-a capacity, with present 
ratings ranging from 6860 kv-a contin- 
uously without emergency rating, to 
8400 kv-a continuously with 9240 kv-a 
emergency rating. In all cases the limi- 
tations have been imposed by station 
equipment. 


6. 2.4 and 4 kv Distribution Circuits 


The substation equipment is the limit- 
ing feature in the rating of distribution 
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circuits, usually because of induction 
voltage regulators which have thermal 
characteristics quite similar to those of 
transformers. Permissible outputs for 
two types of above-rating operation have 
been established, one being the peak load 
capacity which can be carried during the 
normal four-hour daily peak load period, 
taking into account the complete load 
cycle for the day, and the other the emer- 
gency capacity for four-hour periods 
under abnormal conditions resulting 
from failure of other facilities following 
a normal loading period. 

The normal peak load capacity has 
been determined for both 40° C and 
25° C ambient temperatures, the range 
being 110-120 per cent in the former 
case and 125-133 per cent in the latter, 
depending upon the normal regulator 
rating which varies from 150 to 400 
amperes. The emergency rating for 
occasional use, as required by the failure 
of other equipment or circuits, has been 
established at 141-148 per cent rating for 
40° C ambient temperature, and at 153- 
160 per cent rating for 25° C ambient 
temperature. The life loss of the regu- 
lator (which is the limiting station 
equipment) per emergency operation 
under these conditions will be about 0.1 
per cent. 


The current limiting reactors are the 
second most important equipment in the 
circuits and these have been found to 
have emergency capacities substantially 
above those. of the regulators for the 
various conditions, because of liberal 
design. 

An investigation of disconnecting 
switches has indicated safe operation 
with 40° C ambient temperature at 110 
per cent rating, for most makes and 
capacities of equipment. For 25° C am- 
bient temperature the capacity has been 
set at 134 per cent rating, based on the 
loss relationships under the two dif- 
ferent rises to the same maximum tem- 
perature. The four-hour emergency 
capacity of the disconnecting switches 
has been determined as being 125-150 
per cent of rating at 40° C ambient 
temperature and 152-183 per cent rat- 
ing for 25° C ambient temperature. The 
range of values depends upon the indi- 
vidual makes and normal ratings of the 
equipment. The limiting temperature 
has been taken as 70° C total in all 
cases, to avoid excessive heating of the 
contacts and the possibility of loss of 
temper of the clips under short circuit 
conditions. In all cases the conductors 
connecting with the disconnecting 
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switches should run within a total tem- 
perature of 85° C. 

For oil circuit breakers, no emergency 
capacities have so far been developed, 
except that 110 per cent for four-hour 
loading and 120 per cent for half-hour 
loading is being permitted under ab- 
normal conditions with ambient tempera- 
tures if 40° C or lower. While it may 
be the general conception that oil cir- 
cuit breakers do not have any overload 
capacity, we think that information can 
be obtained to show that this conception 
is too conservative. It is hardly con- 
ceivable that any device in which the 
current carrying parts are so small and 
in direct contact with so large a sur- 
rounding body of oil, should have a 
faster moving temperature time charac- 
teristic than is found in an oil filled 
transformer. 

The conductors of the outside circuits 
in this class of facility have been found 
to have emergency capacities at least 
equal to the substation equipment in all 
cases, thus a 200-ampere circuit can 
carry 250 amperes for four hours, or a 
300-ampere circuit can carry 375 am- 
peres for a similar period, and so on 
throughout the range of circuit ratings, 
as established by the limitations in sub- 
station equipment. As earlier pointed 
out, there appears to be opportunity and 
use in many cases for a 150 per cent two- 
hour rating to be followed, if necessary, 
by 125 per cent for two hours. This is 
now being given serious consideration. 


Various Features Involved in the Applica- 
tion of Emergency Ratings 

An important factor in the application 
of emergency ratings to outdoor trans- 
formers is the question of ambient tem- 
perature values to be used. An analysis 
has been made of ambient temperature 
variations in the vicinity of Philadelphia 
for many years back through the*use of 
data secured from the United States 
Weather Bureau. It has been concluded 
that for typical outdoor transformer in- 
stallations the ambient temperature 
should be taken as 10° C for the winter 
period of November through March, 
and 30° C for the summer period of 
April through October. 

Winter peaks usually occur after sun- 
set, so that the effect of the sun on the 
banks is not involved. Summer peaks 
usually occur during the day and con- 
sideration must be given to the direct 
radiation from the sun which results in 
an increase of transformer temperature 
of from 6-8° C, which is included in the 
30° C summer ambient given above, 
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In any specific case where the load on 
a given transformer bank installation is 
substantially increased during some one 
month, the recommended ambient tem- 
perature as developed for that month 
may be used. However, in general it is 
much simpler and more desirable to use 
the ambient temperature values for the 
respective entire winter and summer 
periods. 

The principal limiting feature in the 
loading of major electrical equipment 
is the maximum temperature at which it 
can be operated without undue deteriora- 
tion of the insulation. The thermal 
capacity of the equipment will reduce to 
some degree the maximum temperature 
which will be obtained during a given 
load cycle and thus becomes an important 
factor in the application of ratings for 
emergency operation. 


Studies have been made from which 
there has been developed a method of 
calculating peak load values which can 
be carried by an individual piece of oil- 
cooled equipment over specific load cy- 
cles. The hot spot temperature involves 
three components, namely the no-load 
temperature, the top oil rise above no- 
load temperature, and the hot spot rise 
above top oil temperature. All of these 
factors are important in determining the 
transformer characteristics. A procedure 
somewhat similar to that for oil-cooled 
transformers is being used to determine 
the emergency capacity of air-cooled 
transformers, current transformers, oil 
circuit breakers, reactors, disconnecting 
switches, etc. 

A series of curves has been prepared to 
facilitate the determination of normal 
and emergency above rating performance 
for our major apparatus based on repre- 
sentative load cycles. In each of these 
curves the relationship between the time 
constant of the equipment and the hot 
spot temperature is given for various 
ratios of oil rise to hot spot rise over 
no-load temperature at constant rated 


load. 


Since ambient temperature conditions 
play a very important part in above- 
rating operation of electrical equipment, 
it has been found necessary to install 
adequate temperature indicating facilities 
in distribution substations where previ- 
ously such facilities were at a minimum. 
In the case of attended substations where 
the loading conditions have become rela- 
tively heavy, several direct reading ther- 
mometers have been installed in each, 
located in strategic positions relative to 
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the major equipment. These thermom- 
eters are read hourly throughout one day 
of each week. For unattended substa- 
tions, maximum and minimum reading 
thermometers have been provided for 
weekly reading. 

All temperature data are recorded on 
special forms prepared for the purpose 
and then transmitted to the Engineering 
Department for analysis and action as 
may be required. 

Determination of apparatus and line 
loadings is based primarily upon am- 
meter readings and it is the practice in 
the case of equipment having a normal 
rating only to place a red line on the 
ammeter scale at the point indicating the 
full load current rating. The ammeters 
of equipment to which emergency rat- 
ings have been given have a green line 
placed on the scale to indicate normal 
rating and a red line to indicate emer- 
gency rating. In the cases where a dis- 
tinction is made between winter and 
summer ratings, this is shown by indi- 
vidual green and red lines for the two 
seasons, with an appropriate use of a 
“W” and an “S.” 


Conclusion 


The policy of above rating operation, 
where practical, of the major facilities 
of an electric light and power system is 
quite definitely effective in postponing 
the installation of equipment in existing 
uncompleted stations and also of new 
stations where adjacent stations have 
become loaded to near their original 
rated values. It is difficult to estimate 
the savings made possible during a given 
period by above-rating operation, but the 
specific example given in this paper for 
one substation indicates very clearly that 
the application of emergency ratings 
throughout a system involving some 100 
substations and several hundred lines 
and circuits will result in very large 
savings as the system load continues to 
grow. 

The increased average loadings which 
are made possible through provision for 
above-rating operation will, of course, 
decrease to some degree the life of the 
equipment as compared with what would 
be obtained if the equipment ratings 
were never exceeded. Even in those 
cases where the above-rating operation is 
on the basis of accepting slightly more 
than normal life loss, however, the aver- 
age loading will be appreciably below 
the rated capacity of the equipment and 
the average life should be at least of the 
order of the 20 to 25 years which is 
usually considered normal. 

(Continued on page 362) 
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SALES—ELECTRIC REFRIGERATORS 


(Household Models Only) 


MONTH OF MAY AND FIRST FIVE MONTHS OF 1939-1938 


Total United States 
SSC nat ae 
New Hampshire ....... 
Vermont ....... ae 
Massachusetts . 


Rhode Island ......... i 


Connecticut 
Total New England ..... 


New York 
New Jersey . 
Pennsylvania 


Total Middle Atlantic.. 


MO eG a egaad Sea eae 
Indiana 
Illinois 
Michigan 
Wisconsin 


Total East North Central. 


Minnesota 
Iowa 
Missouri Pe. Mae 
North Dakota .. : 
South Dakota ......... 
Nebraska 
Kansas 


Total West North Central 


ee. eee 
Maryland 
District of Columbia 
ene 
West Virginia 
North Carolina 


South Carolina ... ae 


Georgia 
Florida 


Total South Atlantic..... 


Kentucky 

Tennessee ipetisiars 
Alabama pated ape oa 
Mississippi 


Total East South Central. 


Arkansas 
Louisiana ..... 
Oklahoma .. 
ae 


Total West South Central 


PT eee 
Idaho P 
Wyoming .. 
Colorado 
New Mexico .. a 
Arizona ... Sa” 
Utah 


Nevada .. ees yp 


Total Mountain 


* Washington ..... — 
Oregon : 
California 


Vetsl Pattie ........ ‘ 

























































































Month of Month of Monthof First Five First Five 
May May April Months Months 
1939 1938 1939 1939 1938 

273,966 179,189 260,204 1,145,413 $16,483 
1,425 1,345 927 5,137 3,421 
1,039 566 510 3,535 1,993 

694 519 317 2,125 1,991 
9,748 7,294 9,347 43,133 31,452 
1,062 702 951 5,367 3,269 
4,908 2,463 3,269 18,217 11,695 

18,876 12,889 15,321 77,514 53,821 
36,936 22,678 30,277 135,390 94,329 
10,682 6,469 11,491 47,002 31,051 
26,660 16,867 20,778 106,212 77,983 
74,278 46,014 62,546 288,604 203,363 
16,977 9,185 15,057 65,889 43,277 
7,612 4,699 5,182 29,362 21,099 
23,995 16,752 22,181 94,372 72,796 
16,194 7,245 13,056 54,670 31,739 
6,439 4,354 5,475 26,873 18,590 
71,217 42,235 60,951 271,166 187,501 
8,159 5,333 6,629 33,491 22,161 
6,039 3,293 6,020 25,912 16,772 
7,370 4,198 7,396 33,730 25,117 

711 449 613 2,599 1,845 

835 512 798 3,476 2,212 
2,117 1,376 2,293 10,066 6,859 
2,312 2,146 2,597 12,180 10,804 

27,543 17,307 26,346 121,454 85,770 

763 403 320 2,702 1,620 
2,762 2,238 4,408 14,188 10,207 
2,460 2,107 2,269 9,898 9,374 
4,332 2,166 3,745 18,933 13,385 
3,152 1,583 1,669 11,203 8,287 
4,919 3,436 5,245 22,884 16,292 
1,869 1,646 1,968 9,055 6,912 
3,258 1,968 3,885 15,621 9,860 
1,947 1,630 2,623 11,978 7,994 

25,462 17,177 26,132 116,462 83,931 
3,995 2,596 3,465 15,544 10,955 
5,278 2,493 4,001 19,136 13,403 
2,473 1,688 2,925 10,882 8,195 
1,825 863 1,243 6,393 4,425 
13,571 7,640 11,634 51,955 36,978 
1,576 $63 1,691 7,378 5,128 
2,730 1,953 3,340 14,337 10,753 
1,770 1,377 3,347 13,303 10,475 
8,204 7,282 12,734 48,005 39,640 
14,280 11,475 21,112 83,023 65,996 

748 426 942 3,899 2,178 
1,770 660 $59 4,734 3,323 

386 297 239 1,663 1,080 
1,822 1,665 1,846 8,028 6,250 

312 323 369 1,932 1,673 

443 393 582 3,392 2,320 
1,334 1,486 1,620 6,140 5,351 

88 286 238 1,025 1,044 
6,903 5,536 6,695 30,813 23,219 
4,520 2,086 5,113 20,712 13,316 
2,851 1,547 2,278 10,412 6,675 
14,465 15,283 22,076 73,298 55,913 
21,836 18,916 29,467 104,422 75,904 


Figures based on report by the NEMA on Net Sales to Dealers and Jobbers. 
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A Liberal Collection Policy That Improved 
Public Relations and Reduced 


Operating Costs 


By L. M. La Porte and E. M. Wagner 





MR. WAGNER 


UBLIC opinion is given serious 

and continual consideration by 

electric utilities so that good pub- 
lic relations will exist and be further 
improved. Inasmuch as public opinion 
is formulated by every contact with the 
customer, it is necessary that every oc- 
casion of company-customer contact be 
carefully scrutinized and that steps be 
taken to revise those policies, practices, 
rules, and methods which have become 
obsolete and are not conducive to good 
public relations. Policies and practices 
which were accepted as desirable years 
ago may today no longer lend themselves 
to improve public relations. This, there- 
fore, makes it imperative for utilities to 
follow a policy of continually placing 
every customers’ accounting practice un- 
der the microscope, thereby obtaining the 
acme of public relations in that phase of 
work. 

During the latter part of 1936, peo- 
ple were recovering from the effects of 
the depression and were becoming sensi- 
tive to having collection action take 
place on their accounts. An examination 
of customers’ letters during this period 
indicated that in the interest of good 


Wisconsin Electric Power Company 


public relations our collection policy 
again needed attention because of the 
following situations: 


1. A customer received a reminder notice, 
a sample of which is shown in exhibit A. 
Upon receiving the notice, he wrote that 
in view of the fact that he paid every bill 
on or before the discount date for over three 
years, he resented our dunning him for a 
one month’s bill of $3.12. An investigation 
of the account showed that the customer 
held a fairly responsible clerical position 
and had paid his bills in the manner he 
stated. 

2. A neighborhood merchant received a 
cut-off notice, a sample of which is shown in 
exhibit B, because his account was $7.09 in 
arrears. He wrote that he had used the 
company’s service for many years and that 
he felt he was being greatly wronged by 
our threat to disconnect his service. He be- 
lieved that his past record entitled him to 
more consideration. A check of the records 
showed that he had used the service for 
many years and that collection action had 
been followed on his account several times 
in the past. 

3. A. residential customer who owed 
$7.48 for three months’ service complained 
about our collector calling to collect the ac- 
count. The customer was of the opinion 
that the cut-off notice he had received would 
be executed if the entire amount was not 
paid. The collector, however, would not 
have disconnected the service if payment 
had been made on the account or arrange- 
ments had been made to pay the account at 
some future time. 


Our examination of customers’ let- 
ters indicated that there were a sufficient 
number of the type which had an un- 
wholesome effect on our public relations. 
It was, therefore, decided to review the 
collection procedure on accounts which 
were in arrears. The review of our 
collection practices from 1925 to the 
latter part of 1936 showed that they had 
at various times been modified to take 
care of situations similar to those listed 
above. Each of the modifications which 
became effective was designed primarily 
to temper a stringent collection policy 
which caused strained relations. The 
collection practices from 1925 to the lat- 
ter part of 1936 were as follows: 

In 1925, a reminder notice was is- 
sued on all accounts which became in 
arrears regardless of the amount owing 
or the period of service. If the account 


remained unpaid, a cut-off notice was 
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served on the customer, and if the ac- 
count was not paid, service was discon- 
nected. 

In 1926, it was decided that no re- 
minder notices or cut-off notices would 
be issued on any account which was in 
arrears and amounted to less than $2.00. 
If the account was in arrears and 
amounted to $2.00 or more, a reminder 
notice and a cut-off notice were issued. 

In 1927, the minimum of $2.00 was 
increased to $3.00. In 1928, a further 
modification of the collection practice 
became effective. It was decided that 
reminder notices would be issued on all 
accounts amounting to $3.00 or more, 
but cut-off notices would not be served 
on the customer unless the amount ow- 
ing was $4.00 or more, or the amount 
in arrears covered a period of six months 
or more. This upper limit on which 
cut-off notices were issued was gradually 
increased until in 1936 the limit was 
$7.00. The practice of sending reminder 
notices to customers whose accounts 
amounted to $3.00 but less than $7.00 
continued. 

The foregoing analysis of collection 
practices followed for a period of eleven 
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WISCONSIN ELECTRIC POWER COMPANY 


MILWAUKEE, WISCONSIN 
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and at Local Agents’ Olfices. 
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Our records show that we have not received payment of your last bill. 
If it is not convenient for you to make payment within the next few days, will 
you please inform our collection division when payment can be made by calling | 
at Customers’ Hall, room 279 Public Service Building or telephoning Daly 
6600. Arrangements may also be made at any of the offices listed below. 


If payment has been made within the last day or two, please accept 
our thanks and disregard this communication. 


Bills may be paid after the discount date at only the following offices: 


- 231 W. Michigan St. 
- 4805 S. Packard Ave. 
- + 301 Grand Ave. 
- + + 2111 10th Ave. 
- + + 13748. 71st St. 





FORM 212—1-39-—-50000 


Exhibit A 


On the scheduled date, which is about five days after the discount date, the bookkeeping 
coupons are forwarded to the addressograph group, where the addressograph plates 
for customers’ accounts sufficiently in arrears to warrant collection action are removed 
from the addressograph file. The notices are then forwarded to the meter reading 
division for delivery on the next day, which is the meter reading date for the accounts. 


years showed that we have gradually be- 
come more liberal in our collection policy 
so as to produce amicable relations. A 
strict collection policy adversely affects 
and in some cases destroys good public 
relations. The fallacy of a liberal col- 
lection policy should normally be re- 
flected in the amount of the accounts 
written off annually as uncollectible. A 
study was, therefore, made of the per- 
centage of the write-offs for the period 
involved to determine if a further lib- 
eralization of the collection practices was 
feasible. This analysis is shown below: 


Per Cent of 

Year Write-off 
| ae Fader a Uieatake arab -3086 
RRO te eee re re -1621 
SE asm: Socirlsl ac ounoa asarpuw Ro hak -1563 
BES E a ea aeeee a oer Saree 1161 
RN thats Sack as ok a a oie alae 6 -1169 
EE are .2125 
Bais Sng Gita de beeen .2499 
Kang Ss peg mk coped ea 4508 
Ce Daa a a vig «Sa hd See -5307 
RS geaPice< kat cca ns 3 Rd m ee .2179 
gS ee nr re -1646 
RE ERTS. VER, SP ey ae 1061 


This analysis reveals that a modifica- 
tion to the then existing collection prac- 
tices could be made without seriously 
affecting the company’s net return. We, 
therefore, could accomplish the primary 
object of making such a modification and 
that object was to improve the relations 
with our customers. This would be ac- 
complished by extending an additional 
amount of credit for an additional period 
of time. By following a practice of this 
type, there would also be a monetary 
gain in operating the collection division 
at a lower cost than under the former 
collection practice. 

Effective Feb. 1, 1937, the minimum 
amount and period of service on which 
collection action would be followed on 


accounts in arrears were revised as in- 
dicated below: 

1. Residential accounts—$10.00 or more 
and more than one month’s service. 


2. Commercial accounts—$10.00 or more 
regardless of the period of service. 


3. All accounts in arrears six months or 
more regardless of the amount. 


Under this revised practice, no re- 
minder notices were sent to a customer 
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until his account reached the amount and 
was for the period of time indicated 
above. Previously the practice had been 
to send a reminder notice to a customer 
who owed $3.00 or more. If the ac- 
count was not paid, no further collec- 
tion action was taken on the account 
when it was less than $7.00. If the 
amount owing was in excess of the $7.00 
limit, a cut-off notice was issued, and if 
payment or arrangements for payment 
were not made, the service was subject 
to disconnection. 

Under the practice adopted Feb. 1, 
1937, reminder notices and cut-off no- 
tices are issued on the same basis; for- 
merly they were issued on a different 
basis. No reminder notices are sent to 
customers whose accounts amount to less 
than the amounts listed above. If the 
accounts on which reminder notices were 
sent are not paid by the cut-off notice 
date, which is approximately four days 
after the reminder notice date, the cut- 
off notice is issued and mailed to the cus- 
tomer. 

The practice defined in this paper ap- 
plies to all customers of the Wisconsin 
Electric Power Company with the ex- 
ception of a small number who are gen- 
erally classed as habitual delinquents or 








WISCONSIN ELECTRIC POWER COMPANY 


PUBLIC SERVICE BUILDING 


MILWAUKEE, WISCONSIN 





Our records indicate that your account shown below remains — Pay ment or satis? jactory arrangements 
for payment should be made at once. eshte to nek coon before the clove of the third day after the date of this 
notice, your service will be subject to discdnnection. 

Service for payment will be when the arrears and a reconnection charge of $1.50 
have been paid. 
Electric Total Amount PAYMENT OR AR. 
Merchandise Service Due RANGEMENTS CAN 
CUT-OFF pa 
$ $ $ ; 
NOTICE Milwaukee 231 W Michigan S¢. 
Pe. Washingt Set Grand Ave: 
Monthe So. ating 2ttt - 18th Ave. 
‘West Allis i374 S 
ig “| and to Local t 


When making —_ 
quires concerning 
this notice please refer 

to this number 
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Exhibit B 


On the scheduled date, which is about nine days after the discount date, the book- 
keeping coupons for accounts in arrears in an amount and period of service sufficient 
to warrant collection action are itemized. The bookkeeping coupons are then forwarded 
to the centralized typing group, where cut-off notices are prepared. The original 
copy is mailed to the customer. From three to four days later the notices are checked 
with the accounts for payments, and the notices for the paid accounts are destroyed. 
The second copies of the remaining notices are referred to the collector. The third 
copies are retained in the collection division for follow-up purposes, and the fourth 
copies are attached to the bookkeeping machines. 
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are commonly known as unsatisfactory 
credit risks. These customers’ accounts 
are practically on a cash basis. 

The reasons advanced in favor of 
setting a higher collection limit were 
as follows: 


1. When collection action is taken on ac- 
counts covering small amounts and _ short 
periods of time, there is a more unfavorable 
reaction than when collection action is taken 
on larger amounts and for longer periods 
of time. A substantial number of customers 
make payment without being solicited when 
their bill reaches a certain amount because 
they know when it exceeds that amount, it 
becomes more difficult to bring the account 
up to date. 

2. Many of these customers can make pur- 
chases at other mercantile establishment in 
amounts of at least $10.00 on a 30-day basis. 
When credit extension is held to a smaller 
amount by the utility, it leaves the impres- 
sion with the customer that his credit stand- 
ing is not satisfactory and that his account 
is more or less on a pay-as-you-go basis. 
Placing a low credit limit on these custom- 
ers is taken as a reflection on their character 
and ability to pay. 

3. The increased loss from uncollectible 
accounts because of a higher collection limit 
should be very small because the greater 
majority of the customers are permanent 
residents and are honest and must continue 
to use the service. Losses will be incurred 
from the customers who are habitual de- 
linquents. Their accounts can be properly 
marked so as to limit the amount of credit. 

4. The collection expense should be lower 
because there would be fewer accounts that 
would be referred to the collectors to handle. 
Experience has shown that when the arrears 
amount to four figures, payment is made by 
the customer of his own volition. This also 
results in a saving in the collection costs. 

5. When customers permit their accounts 
to become in arrears, they lose the prompt 
payment discount. The discounts saved on 
every fourteen bills will pay one bill. For 
this reason customers attempt to keep their 
accounts paid up. 


The following arguments were ad- 
vanced against setting a higher collection 
limit. The answers to these objections 
are also given: 


1. The practice would educate customers 
to allow their accounts to become in arrears. 
It was felt that the customer’s lack of train- 
ing in keeping the amounts owing at a small 
figure as a result of collection action not 
being constantly applied by the company 
would be detrimental to the condition of the 
accounts receivable. 

The answer to this argument was that a 
company cannot hope to influence the habits 
of people to an appreciable extent and that 
because the majority of people are anxious 
to keep their bills paid and worry when ar- 
rears accumulate, a large number of people 
will not take advantage of the plan to the 
extent that it would have any appreciable 
effect on our accounts receivable. 

_ 2. More difficulty would be experienced 
in coliecting the larger amounts than in col- 
lecting the smaller amounts. 

When collectors ask for payments on large 
amounts, the customers make such payment 
more willingly, and without derogatory re- 
marks, than when the amounts owing are 
small. 

3. Large losses would be experienced be- 
cause at the time service would be discon- 
nected the amounts owing would be larger. 

The answer to this point was that the ac- 
counts of “dead beats” would be properly 
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marked so that they will not receive extended 
credit in the same proportion as other cus- 
tomers who were only occasionally delin- 
quent. 


The practice has been in effect for 
over two years and it is now possible to 
determine the success or the fallacy of a 
more liberalized collection policy. The 
plan, in our opinion, was successful for 
the following reasons: 


1. In 1936, we issued 201,628 reminder 
notices; in 1937, 84,169, and in 1938, 103,483. 
There was a distinct saving in the quantity 
of forms used during the years 1937 and 
1938, in the clerical work in preparing these 
notices and in the cost of delivering them to 
the customer. 

2. In 1936, we issued 124,307 cut-off no- 
tices; in 1937, 83,898, and in 1938, 109,390. 
There was a saving in the quantity of forms 
used during the years 1937 and 1938, in the 
typing of these notices and in the cost of 
inserting them in envelopes and mailing 
them to the customer. 

3. In 1936, we issued 92,383 disconnect 
notices; in 1937, 66,177, and in 1938, 86,879. 
There was a saving in the quantity of forms 
used and in the collectors’ salaries for exe- 
cuting these disconnection orders. 

4. In 1936, we disconnected 3,397 meters ; in 
1937, 1,920, and in 1938, 2,395. This resulted 
in fewer customers being annoyed by the 
disconnection of their service and assisted 
in improving our relations with those cus- 
tomers. 

5. The public contact employes report that 
customers no longer criticize the present col- 
lection practice because the customers be- 
lieve the amount is sufficiently large to war- 
rant the collection action. The employes 
also indicate that they are no longer placed 
in embarrassing positions when customers 
compare the amount owing to the utility with 
the amount of credit they are able to obtain 
from other local merchants. 

6. The number of complaints relating to 
the collection policy on small amounts has 
been practically eliminated. 

7. The per cent of uncollectible accounts 
for the years 1937 and 1938 was low. The 
per cent of uncollectible accounts amounted 
to .1042 in 1937 and .1596 in 1938. 

8. In 1936, there was an average of 46,- 
551 accounts in arrears monthly. These ar- 
rears averaged $327,955.61 a month or $7.05 
an account. During 1937, there was an 
average of 45,746 accounts in arrears month- 
ly. The arrears on these accounts averaged 
$324,011.96 a month or an average of $7.41 
an account. During 1938, there was an’ aver- 
age of 46,052 accounts in arrears monthly. 
The arrears on these accounts averaged 
$366,043.62 or an average of $7.95 an ac- 
count. This shows that there were a lower 
number of accounts in arrears in 1937 as 
compared with 1936 with practically the 
same amount in arrears in 1937 as in 1936. 
The higher figures for 1938 for the average 
number of accounts in arrears and the 
amount in arrears a month are due to the 
recession in business during the year 1938. 
In view of the decline in business it is ap- 
parent that our collection policy is operating 
satisfactorily. These figures substantiate 
our belief that very few customers will take 
advantage of a liberal collection plan. _ 

9. In 1937 and 1938, the collection division 
was operated with a minimum number of 
employees. 


The foregoing reasons substantiate 
why we believe that the liberal collec- 


tion plan has been successful. The above 
information shows that there were a 
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large number of undesirable and embar 
rassing contacts with customers avoided 
during the years 1937 and 1938. A 
smaller number of collection contacts as- 
sists in building good relations between 
the utility and the customer because col- 
lection contacts generally have a detri- 
mental reaction on the customer. In ad- 
dition to the intangible value of im- 
proved customer relations, we were able 
to operate our collection department at 
a low cost. The collection department 
has the following personnel: 


Number of 

Job Description Employees 
Supervisor and assistant supervisor 2 
NO ener ee 1 
NII EL, vocth:. Sec aixok nus wia gees « 9 
Collector (Meter-ator accounts)... 1 
Delinquent notice clerks.......... 2 

Correspondents 

SKipe Gael MOVES........0000i0sss 3 
Merchandise correspondents .... 3 
Correspondence checker .......... 1 
Pay AQOUTIGS CIOTK. o6oc soon cs ce 1 
Special investigators............. 1 
Counter information clerks....... 6 
Telephone information clerks..... 3 


Suburban office clerks—merchan- 
dise and collections (Four—part 
DONE  siste nse ecu eens ewsos eae 2 


We a keen, oe kok ecae 35 


As of December 31, 1938, we had the 
following electric service, heating, and 
merchandise accounts: 


Number of electric service and heat- 
SR IE ass kha cies Poe d oon 234,065 
Number of merchandise accounts... 42,577 


TONE (MONI oko 5055 0 276,642 
Number of accounts per employee.. 7,904 
The December, 1938, payroll for the 
employes of the collection department 
amounts to $5,157.85, which covers the 
35 employes listed above. This repre- 
sents a cost of 1.86¢ per month per elec- 
tric service, heating, and merchandise 
account. If we had followed a collection 
practice in 1937 and 1938 comparable 
to the collection practice followed in 
1936, our collection costs would have 
been higher. 

We have visited a large number of 
utilities and many utility collection men 
have visited in our company. We find 
that some companies still follow the 
practice that was followed in our com- 
pany as far back as 1925; that is, fol- 
lowing collection on practically every 
account regardless of the amount and 
the period of service. However, we have 
found some who do follow collection on 
some limits which are substantially be- 
low those we have indicated were 
followed by us in 1937 and 1938. We 
believe that many companies can modify 
their collection practice suitable to the 
needs in their community with sufficient 
safeguards to take care of those accounts 

(Continued on page 356) 
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The Commercial and Industrial Sales Approach 


By J. F. Gaskill 
Philadelphia Electric Company 


Paper presented at the Sales Conference of the Interstate Power Club of New York, June 5. 


N considering the sale of electricity 
for commercial and industrial use, 
we must not lose sight of the fact 

that, in marketing kilowatthours, we 
are selling something not only entirely 
different in itself but also different in 
that the fundamental principles of dis- 
posing of the product are entirely unique 
and outside the experience of any other 
sales field. 

This difference is so extraordinary that 
I would like to call your attention to the 
main points of variance. These are: 


1. Our ability to sell kilowatthours de- 
pends entirely on the success of other people 
in inventing, designing, manufacturing and 
selling utilization equipment. 

2. We must sell both retail and wholesale, 
without the intervention of any middleman. 

3. Our sales are confined to a small sec- 
tion of the country and are, therefore, de- 
pendent upon a highly concentrated local 
market. 

4. Kilowatthours cannot be stored by our 
customers or by ourselves to smooth our 
variations in requirements. Rates must, 
therefore, vary the unit price with usage. 
On this account, the original sale must be 
accurately developed to fit the customer's 
requirements as to service and cost. Failure 
results in expensive efforts to hold restless 
customers, bad advertising and loss of con- 
fidence in our knowledge of our business. 
Other consumption goods salesmen may re- 
pair a price mistake with the next sale. It 
is impossible for us to change our tariff as 
easily as that. 


If we analyze the situation I believe 
we can agree that in commercial and in- 
dustrial work there are two fundamen- 
tal conditions to be met before we can 
say that we have developed a successful 
sales organization and method of sales. 
These conditions are: 


1. Since our product in itself carries no 
direct sales appeal our primary sales job is 
to sell someone the idea of using our product 
through equipment made and sold by some- 
one other than ourselves. 

2. Due to the local character of our mar- 
ket we, more than any other sales organiza- 
tion, are confronted with the necessity of 
disposing of our product on a fact-finding 
basis in order that we may have a maximum 
number of transactions which meet the old 
definition that “a successful sale is one in 
which both parties profit.’ This means 
accurate knowledge of the market and accu- 
rate information as to the dollars and cents 
results of applying our product to that 
market. 


After all “Selling” is merely the art 
of persuasion, the blind use of which is 
apt to be disastrous because such use 
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disregards the needs of the buyer. The 
art can only be properly used if directed 
by knowledge developed from a pains- 
taking research of the field to be devel- 
oped. It is never successfully used unless 
the sale is profitable to the buyer. 

Now if we consider the two conditions 
with which we are faced, we must ad- 
mit that the usual type of sales organiza- 
tion will not fit the problem nor will the 
use of the generally accepted sales plans 
and methods meet the unusual market 
condition. Generally, if you want a man 
to sell hosiery you employ a man who 
knows hosiery and can sell it, and so 
with all the usual production units which 
are disposed of in the usual market. Such 
a policy in building a sales organization 
to reach the market for electricity would 
result in an entirely uncoordinated sales 
force, each one of which would be com- 
petent to sell only a particular trade such 
as the ice business, industrial heating, 
commercial cooking and baking, refriger- 
ation, textile mills, air conditioning, steel 
mills, etc. This would not, I think, take 
sufficient account of the fact that we are 
selling a fundamental idea of service 
which can be applied to any trade. or 
manufacturing plant. If the salesman 
is to develop adequately the potentialities 
of the market assigned to him he must 


be familiar in some degree with all of 
the applications of our service to the 
various commercial and industrial proc- 
esses. Salesmen not trained in the broader 
conception of the work are sooner or 
later confronted by the completion of 
the job in their special field, and sudden- 
ly find that the new fields which have 
been developed in the meantime have 
been preempted by other individuals em- 
ployed for an equally special purpose. 


Proper Organization of Sales Force 


Since our sales effort in a particular 
field ultimately approaches a saturation 
point, if our rates are right and our 
selling good, our organization should be 
built so that we can attack the various 
subdivisions of our field, push them to 
the point where further pressure becomes 
uneconomic and then move the same 
force to another part of the field. This 
permits of the employment of a fewer 
number of higher class, better paid men 
and makes for higher organization mo- 
rale because of a broader knowledge and 
conception of the business by the indi- 
vidual salesman. 

Under such an arrangement there 
should be a minimum amount of office 
work and a minimum amount of han- 
dling existing customers on trouble, ser- 
vice and complaint work by the sales- 
men. The ‘development of this idea 
leads us to a section primarily devoted 
to the preparation of proposals, contracts, 
orders and all requests and follow-up of 
estimates on the engineering department 
for service installation, thereby relieving 
the salesmen of this work and insuring 
uniformity of procedure. 

Since the salesman is engaged solely in 
contacting and selling the market he 
should also be backed by a service divi- 
sion which keeps him supplied with en- 
gineering information on competitive 
jobs, furnishes him with complete com- 
petitive reports when requested and takes 
care of the complaint and trouble work 
and the host of inquiries which always 
develop among a large number of cus- 
tomers. An important part of the work 
of the service division is the investigation 
for the benefit of the salesman of all new 
applications of electricity as they become 
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commercially available and an analysis 
of availability of these applications for 
the existing market. 

Some modification of this division of 
work is necessary in large unconcentrated 
areas because of transportation difficulties 
and scattered forces. I have discussed it 
primarily for the purpose of pointing out 
that some means must be found to per- 
mit the salesman to do that which he 
was employed to do, namely, to contact 
and sell the market. I think it is obvi- 
ous if he is to do this to the maximum 
possible degree, he must be relieved of 
as much office and routine work as is 
possible under the territorial conditions. 

Now that we have considered the 
fundamental conditions that must be met 
in the sale of this unique product called 
electricity, and have also outlined a type 
of sales organization which might be 
used to meet these conditions, let us con- 
sider the markets which our sales or- 
ganization must reach. The field cov- 
ered by an electric utility falls naturally 
into three sections: the domestic market, 
the commercial market and the industrial 
market. 

Markets 

The domestic market is easily defined 
and consists of the residence customers. 
Here direct competition, and technical 
problems are at a minimum, while com- 
petition with other products and the 
problems involved in covering and selling 
an enormous number of individual pros- 
pects are of paramount importance. 

The industrial market is also a very 
definite thing in the minds of most of 
us. It brings up a picture of busy fac- 
tories and large blocks of power load. 
Here direct competition, technical prob- 
lems and market analyses are of great 
importance, while the difficulties of cov- 
erage are simplified by the comparatively 
small number of individual prospects. 

Between these well defined markets 
there is a very large number of customers 
who present something of the problems 
of both of the other groups. Here tech- 
nical problems and direct competition, 
while not so complicated as in the indus- 
trial market, are very important. Here 
also the number of customers, while not 
so great as in the domestic market, intro- 
duces similar problems in coverage and 
selling in competition with other prod- 
ucts. There are no obvious boundaries 
of the commercial market but for the 
purpose of this discussion I will define 
it as including all customers using less 
than 25 hp. (regardless of the size of 
the lighting load) for other than strictly 
residential purposes. 
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The mechanics of the sales approach 
to the commercial and industrial mar- 
kets which we have just defined are, it 
seems to me, the same. It is true that 
differences in the character of the mar- 
kets emphasize this or that problem in 
one as compared to the other, but the 
present-day problems are common to 
each. 

This was not always true. Only a 
few years ago “industrial sales” was al- 
most solely concerned with eliminating 
isolated plants. Under these conditions 
aggressive attack was our sole function. 
Today we possess the market to a con- 
siderable degree and, therefore, our func- 
tion is both defensive and aggressive in 
that we need to hold that which we have 
and also to develop new sources of load 
to replace the exhausted market. 

This is not a new phenomenon. All 
great industries—in fact all nations—ex- 
hibit the same grasp of the essentials for 
virile, active growth through aggressive 
attack. Only a few, however, have dis- 
played knowledge or ability in answering 
the dual problems of defense and aggres- 
sive development after the original ob- 
jectives have been obtained. 

The original job of industral or power 
sales was the elimination of prime movers 
from existing and new plants. Here was 
a market large in individual increments 
of load and total possibilities without 
any of the complications of a mass mar- 
ket in so far as selling expense and cov- 
erage were concerned. It could be sur- 
veyed easily and covered rapidly. The 
selling job called for highly developed 
engineering ability and the complications 
of each individual sale made it essential 
to leave the control of the negotiation in 
the hands of the salesman. The sales 
problem centered on boilers, turbines, 
engines, process steam and human nature. 
The mind of the power salesman was in 
the engine room. 

That market is almost saturated so 
that we are now in the position occupied 
by our competitors when we started to 
sell it. I think we can depend upon our 
opponents to attack this situation with 
different or improved equipment or both, 
and I assure you that their attack will 
be better organized than their defense. 
They never knew where or when we 
would strike next and, as this is the 
great advantage of the attacking posi- 
tion, we may find ourselves at the same 
disadvantage unless we show great in- 
genuity in organization and method. 

It seems to me that the defensive func- 
tion of the industrial sales falls under 
the following headings: 
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1. The constant study of competitive equip- 
ment and the relation of its performance to 
the rate structure. 

2. The prompt solution of the customer’s 
problems which relate to our service and 
widespread knowledge among the customers 
that they can have such help for the asking. 

3. Assistance to the rate departments in 
developing rules and rates which fit the 
market. 

4. Advertising and controlled coverage of 
the market to insure that the customers know 
about improvements in our service, never 
forget the reasons which led them to prefer 
it originally, and come to us when competi- 
tors call. 


I think you: will find that these de- 
fensive functions are also an increasingly 
important part of our retail or commer- 
cial sales operations. The advent of the 
small high speed Diesel engine and the 
growing importance of the highly com- 
petitive heating and cooking loads re- 
quire the same type of functional ap- 
proach in defending the market which 
has been sold. 

Competition is more complicated, more 
universal and more technical in indus- 
trial than in retail or commercial, and 
the size of the individual industrial loads 
increases the amount of revenue in jeop- 
ardy for each case. Nevertheless the 
problem is basically the same. 

This is also true of each of the other 
three headings which I suggested to cover 
the defensive function of industrial sales. 
They apply equally as well to the retail 
or commercial sales. 

I would like to point out here that the 
approach suggested by these headings is 
in the nature of preventive medicine. If 
the best methods for using it in a given 
territory can be found the market will 
be friendly and sales resistance will be 
low, both of which are of vital impor- 
tance to the second function of industrial 
sales—namely, the development of new 
load sources to replace the exhausted iso- 
lated plant market. 

Market Approach 

When the isolated plant market has 
disappeared—and that day is not far off 
—then the industrial salesman must find 
his market on the other side of the engine 
room door, in the manufacturing proc- 
esses and services of the plant. The 
boiler factory, the candy plant and the 
silk mill may exhibit the same kind of 
problem in the engine room, but their 
processes are amazingly different. 

Similarly in commercial sales, the 
salesman must find his market in the 
processes and services of his customers. 
Fewer and less complicated processes 
here, and with less diversity of equipment 
it is true—but fundamentally the same 
type of work. 

In both of these markets which must 
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be developed while we maintain an ag- 
gressive defense some way must be found 
to enable our salesmen to know the proc- 
esses, the applications and the available 
equipment well enough to bring them 
together soundly and intelligently. 

Furthermore, all of these men must 
sell many comparatively small applica- 
tions more rapidly to maintain sales vol- 
ume. Therefore, each application must 
perform in accordance with our predic- 
tion if sales resistance is to remain low 
enough to maintain selling speed. ‘This 
implies a volume of technical knowledge 
of equipment performance and its ef- 
fect on the customers’ load cycles which 
is beyond the reach of an individual. 

It seems to me that this brief sketch 
shows, rather conclusively, that the fun- 
damentals of market approach are the 
same for industrial and commercial sales. 
In each we must defend a market against 
competitors, decrease sales resistance by 
sound sales philosophy and develop new 
load sources from the processes and ser- 
vices of our customers’ plants. 

Certain characteristics peculiar to one 
or the other market make it difficult to 
accomplish the desired result economical- 
ly and adequately, but these point to a 
difference in methods rather than a dif- 
ference in approach. 

In short, to defend and build load in 
either market, we must: 

1. Know the market. 

2. Cover the market. 

3. Analyze processes and applications. 

4. Know available equipment and its per- 
formance. 

5. Sell accurately to reduce sales resist- 
ance. 

6. Never forget that we cannot sell our 
product until some one else has sold equip- 
ment. 

Like most things that are true, these 
six points which determine similarity of 
approach are quite old, well known and 
apparently simple. However, there is 
much more in each than casual reading 
would indicate. 

Knowledge of the market means some- 
thing beyond the names, locations and 
business of the customers. It means 
some insight into the condition of the 
business, the character of the owner or 
operator and his problems. This knowl- 
edge must be sufficient to permit the 
salesman to translate the satisfactory 
solution of those problems in terms of 
our service. In the words of a man un- 
known to me: “Find out what the mar- 
ket likes and do more of it. Find out 
what the market doesn’t like and do 
less of it.” 

If the necessary knowledge is to be ac- 
quired the market must be covered. Not 
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in a hit or miss fashion but completely 
and adequately in an orderly and or- 
ganized manner, which permits the great- 
est number of calls to be made where 
most needed but which also avoids neg- 
lect of customers. 

Incidentally pressure for coverage 
must be handled with judgment. Too 
much emphasis will produce a phenome- 
non similar to clutch slippage in an auto- 
mobile. The salesman may get the idea 
that calls are more important than 
results. 

We must analyze processes and appli- 
cations and we must know available 
equipment and its performance if we are 
to solve the customer’s problems in terms 
of our service. If the salesmen are to 
obtain the necessary knowledge of the 
market and the coverage, it seems appar- 
ent that this analytical work must be 
done for them and kept up-to-date in 
an orderly and accessible manner. 

Accurate sales to reduce sales resis- 
tance are of the utmost importance. In 
both industrial and commercial work 
we must sell each customer many differ- 
ent applications. One sale which results 
to the customer’s disadvantage makes a 
bad friend, increases his sales resistance 
to our next proposition and creates a bad 
advertising medium which stiffens the 
sales resistance of his friends and asso- 
ciates. Such a check on rapid selling is 
a serious matter in developing markets 
where sales volume is dependent upon 
the quick sale of comparatively small in- 
crements of load. 

Selling speed is important in present- 
day industrial markets. It is imperative 
in the retail or commercial work because 
of the low revenue per customer which 
limits the selling expense. 

Since it is true that we cannot sell our 
product until utilization equipment has 
been sold, it seems obvious to me that 
the sale of the idea—which is our job— 
and the sale of the equipment should be 
coordinated. Cooperation with the manu- 
facturers and outlets of equipment in 
advertising and selling should be estab- 
lished wherever possible. Certainly there 
is a common interest which can best be 
served if we and they work together on 
the same customers, at the right time 
and in proper sequence of effort. 

In concluding my brief discussion of 
the six fundamentals in selling industrial 
and commercial loads I want to point 
out that each one fairly shouts the need 
for some form of continuous personnel 
training. Many courses in salesmanship 
are available for this work and almost 
all companies have set up a program to 
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fit their own local requirements. There- 
fore, I believe it is sufficient to mention 
the need without discussing it at length. 

Throughout this paper I have been 
strongly tempted to talk about several 
things which seemed to me important 
but which would have represented a con- 
siderable extension of my subject. From 
the utility viewpoint the problem of 
building load which is balanced within 
rates and between load classifications is 
of particular moment. 

I have attempted to demonstrate the 
similarity of market approach which is 
required in industrial and commercial 
sales, without going too far into the 
market differences which affect methods 
and tax our ingenuity in finding ways 
and means of doing the job in the de- 
sired manner. Those differences need 
no great amount of detailing to you who 
are meeting them in your daily work. 

Although their market for new load 
has changed, the industrial salesmen will 
find that their work requires even more 
ability and training than ever before. 
They are contacting the same group of 
customers. They will sell many compli- 
cated technical jobs instead of one, and 
every now and then they will find it 
necessary to go back to the old tech- 
nique and keep an isolated plant from 
invading the market. 

The retail or commercial salesman has 
these same problems in a much lesser 
degree. His best efforts will be continu- 
ally demanded to increase speed of sell- 
ing, so that selling cost per dollar of 
revenue may be reduced. 

I do not believe either should be con- 
cerned about not having enough to do 
because there are innumerable applica- 
tions to sell thousands of customers and 
more are being invented every year. 
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which require monthly surveillance. 
This would permit them to eliminate 2 
certain number of collection contacts 
with customers who have a fairly satis- 
factory credit standing but are consid- 
ered slow pay among mercantile estab- 
lishments in their community. Fewer 
collection contacts will result in im- 
proved customer relations and in re- 
duced collection costs. 

This paper is presented to inform the 
electric industry of the results and the 
benefits of our experiment in allowing 
a definite amount of credit over a defi- 
nite period of months to electric service 
customers, which resulted in improved 
relations and lower operating costs. 
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Southern Industrial Development 


By Earl B. Morgan 


Manager, Blueridge Company, Inc., Glasgow, Virginia 


‘ 


HE SOUTH, I firmly believe, is 
now on the threshold of one of 
the greatest industrial develop- 
ments that any section of our country 
has ever experienced. The only things 
that seem to be restraining this develop- 
ment are the general uncertainty as to 
international relations and the lack of 
confidence of investors which in the main 
seems to be due to the set up imposed 
on business in general by government. 
Remove these influences and I will risk 
the forecast that it would be a problem 
not of development but of control. 

Industrial development can come 
about either by, first, growth and im- 
provement of existing industry or, sec- 
ond, bringing in new industry. Too fre- 
quently the second of these is the sole 
interest of power and other public 
utility men. The first also merits at- 
tention and much of it. In fact, I be- 
lieve a live interest in ‘the growth and 
improvement of industry already in a 
community will serve as a very potent 
recruiting force to bring in new industry. 
Successful business performance is bound 
to attract desirable new industry to any 
community—no drives or other promo- 
tional effort can quite match it in effec- 
tiveness. 

Due to changing conditions and habits 
of living, particularly brought about by 
the gasoline motor development, there 
is now under way a great decentraliz- 
ing movement in both population and 
industry. 


In highly congested sections, industry 
to a large extent now faces the problem 
of relocation. Its present locations made 
under previous influences are fast be- 
coming out of date and it finds itself 
more often than not in the wrong place 
under the modern order of things. It 
must move—not from smaller to larger 
places, but from larger to smaller places. 
The lines of economic advantage lead 
“out” not “in” under the new set up. 

This decentralizing and relocating of 
industry is just made to order for the 
South because it has numerous advan- 
tages to offer any particular industry 
faced with this problem. 

The South has a wealth of virgin ‘in- 
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dustrial sites of the type that is just 
made to order to fit the modern idea of 
ruralizing industry, the kind that a man- 
ufacturer can develop advantageously if 
he is willing and able to recruit and 
train his own organization from the 
ground up out of inexperienced people. 

As a whole the South has a very high 
percentage of native-born, white, non- 
floating people of above average educa- 
tional level, and a minimum of foreign- 
ers. An All-American payroll has a big 
appeal to modern industrial manage- 
ment. 


Throughout the South there now 
exists a very satisfactory diversification 
of industry. And there is practically no 
section suffering from congestion due to 
over industrial development. 

The South has kept remarkably free 
from labor strife and lawlessness, par- 
ticularly during the recent troublesome 
years. It can well be proud of its rec- 
ord. It has attracted much attention 
and envy in industrial circles where man- 
agement has been harassed due to labor 
troubles. 

Southern climate is temperate and 
fairly stable throughout the year. It is 
a climate well suited to most any kind 
of industry and its workers; it is eco- 
nomical as regards heating, housing and 
clothing. 

Most all sections of the South are in 
a very satisfactory condition as te high- 
way development and the coming years 
are bound to see continued improvement. 

Railroads in the South are in as good 
shape as the average throughout the na- 
tion, and in some cases better. How- 
ever, the question of freight rates must 
be given immediate and earnest atten- 
tion if southern industries expect to be 
able to compete with advantages enjoyed 
by most northern and mid-western con- 
cerns. 

As to natural resources, the South is 
well blessed. 

Now let’s look at taxes, that all impor- 
tant matter to industry, particularly dur- 
ing these times of excessive governmen- 
tal spending. It is my observation that 
southern states are on the conservative 
side, some in particular have stood out 
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as examples of sound fiscal policy. The 
fine record of Virginia inaugurated by 
Governor Byrd in keeping government 
on a pay-as-you-go basis with resulting 
reasonable taxes is an example and no 
doubt has had much to do with the re- 
cent remarkable industrial development 
in this State. 

All of this can be summed up as polit- 
ical stability which means much to both 
existing and new industries. It insures 
confidence that a coming election will 
not turn loose a group of demagogues, 
reformers, wild spenders, and unbusiness 
like theorists ready to crack down on 
business and ‘industry. 

States and local communities that 
spend extravagantly and constantly raise 
taxes are simply taking industry for a 
ride and showing them the gate. There 
could be no more effective warning to 
industry to move out and stay out. What 
announcement could have more indus- 
trial promotional value than a statement 
by those in charge of state and local gov- 
ernments that they were going to fol- 
low a firm policy of strictest economy 
with the objective of bringing taxes to 
a minimum and holding them there? 
Wouldn’t this be sweet music to in- 
dustry? 


Then wouldn’t it be just swell to add 
to this a guarantee by state and local 
governments to give business and in- 
dustry fair and sensible administration 
of the laws governing their operations ; 
to protect the constitutional rights of 
industry and the right of every Ameri- 
can citizen to work for others or go into 
business for himself; and to see that no, 
individual or group be allowed to in- 
fringe on the rights of another individual 
or group? 

I believe that we have a very general 
appreciation of the obligations of gov- 
ernment in the interests of industrial de- 
velopment throughout the South. How- 
ever, it is the duty of every one of us 
to promote the continuance of it. 

I don’t think pressure on politicians 
from the top is going to be nearly as ef- 
fective henceforth as to awaken the aver~ 
age wage earner to the fact that his wel- 
fare and progress, as well as that of his 
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family, depend on industry, and that 
when some wild politician or group 
cracks down on industry, he is really the 
one who suffers. If through our daily 
contacts with our employees we can 
gradually educate them to elect to office 
only those politicians that are going to 
safeguard the interests of business and 
industry, then we will get results, be- 
cause politicians will listen to the voter 
as they realize it is the voters who send 
them back to office. 

Many of you power men have had 
contact with new industrial prospects ; 
therefore, you can appreciate that these 
prospects are generally babes-in-the- 
woods when it comes to looking for new 
locations. Rarely do they know what 
they want or should have. About all 
they know is they want to get away from 
trouble of some kind. The trouble may 
be one or several of such as the follow- 
ing: labor, poor location, lack of room 
or facilities for expansion, plant obsoles- 
cence, unsatisfactory community atti- 
tude, taxes, uneconomic transportation 
or material supplies. 


In my experience few prospective new 
industries know the first thing about 
making a location survey or where to get 
aid and information. As a rule the ap- 
proach is from the geographical and 
material side—the tangibles, to the neg- 
lect of the intangibles such as the all im- 
portant sociological and governmental 
factors. I can not forget a case I en- 
countered where a site was selected just 
because an owner liked the country, par- 
ticularly the fishing and hunting. 

Rarely do prospective industries put 
their task in the hands of one experi- 
enced in industrial management, particu- 
larly in new location and industrial de- 
velopment work. This makes it difficult 
for experienced men in the industrial de- 
partments of utilities and railroads to 
serve them to the best advantage. 

Is it any wonder that many prospects 
falling into the hands of high pressure 
salesmanship, launch a failure? And 
one failure may break a community. Cer- 
tainly there isn’t a power man that 
would want a failure launched on his 
line; he knows good and well that the 
industry must succeed to become a profit- 
able account. That is why I know that 
you and all your companies stand for 
promoting the right kind of industrial 
development. 

Let me offer some suggestions which 
I believe will be of assistance in promot- 
ing sound industrial development: 

1. Promote the development of exist- 
ing industries by encouraging through 
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every available channel sound govern- 
mental policies and administration, by 
offering promptly every worth while ser- 
vice facility at the command of your 
power company, by keeping our power 
service at maximum of economy, efficiency 
and dependability, by encouraging favor- 
able community attitude towards _in- 
dustry, and by setting an example of 
good industrial management in the con- 
duct of your own business, particularly 
in the handling of labor and public re- 
lations. Business today in the face of 
the maligning it has suffered needs as 
never before favorable public opinion: 

2. Do your part to see that those 
agencies in the community that are in- 
terested in promoting incoming industries 
seek and encourage only high grade and 
stable concerns that have good reputa- 
tions, good financial standings, and rec- 
ords of good modern industrial manage- 
ment in all its phases. 

Thinking on industrial development 
has advanced far since the days when a 
smoking factory chimney was hailed as 
a god-send and when every addition to 
employment, regardless of wages, hours, 
working conditions, or treatment was 
considered an economic salvation. 

3. A concern that wants to move into 
your community so that it can exploit 
labor is not going to be a good neighbor. 
The doors should be closed and kept 
closed to this type of new enterprise. Such 
an industry will promote industrial de- 
cadence rather than industrial develop- 
ment. In contrast, go after the kind of 
industry that is willing and ready to 
pay a good living wage and keep in step 
with the general wage level of the com- 
munity. 


It seems to me unfortunate that the 
phrase “cheap Southern labor” has been 
so frequently used. It reflects unjustly 
on the calibre of the workers. Also, it 
has some appeal to those who are in- 
clined to gain advantage by “chiseling.” 

The South abounds in rural indus- 
trial locations where the worker can un- 
doubtedly be maintained at a_ better 
standard of living on a given wage than 
in most highly congested metropolitan 
sections. Therefore, an industry that 
brings its plant to a rural district and 
suffers some of the handicaps and loss 
of conveniences of metropolitan centers 


should be able to compensate by enjoy- 


ing the economic advantage of a wage 
differential. The new Wage and Hour 
law is going to present a real problem in 
this connection because in administering 
the law there seems to be no intent to 
recognize wage differentials dependent 
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on climatic conditions, cost of living and 
other economic factors, thereby militating 
against rural industrial development and 
operation. And let us not forget the 
South’s field for new industrial develop- 
ment is more rural than urban. It may 
be of interest to you to get a copy of the 
resolution passed at the recent annual 
meeting of the Virginia State Chamber 
of Commerce calling attention to this 
unfair influence that seems to be result- 
ing from the act. 

4. Encourage the industry that is will- 
ing and able to develop virgin industrial 
territory, particularly rural, and train 
its own personnel. One that will not 
import outside labor and will not dis- 
locate the natural distribution of work- 
ers by bringing in workers from other 
sections. Such an industry must be pre- 
pared to set up and operate its own ap- 
prentice training and teach not only the 
technique of the particular line of busi- 
ness but also industrial conduct. 

5. Analyze the industrial assets and 
liabilities of the community and weigh 
them carefully against the requirements 
of the prospective industry. 


What is a good business for one com- 
munity may not be so for another. If 
the particular section is highly developed 
in agriculture, then the prospective in- 
dustry should be able to blend into an 
agricultural set-up, utilize the agricul- 
tural type of help and be ready to adjust 
itself to the seasonal employment require- 
ments of the farm. 

The supply of female and male labor 
must be considered against requirements, 
similarly the general age level and edu- 
cation. 

Favor the industry that has a com 
munity view point and is ready to as- 
sume its share of community obligations, 
one that realizes that as the community 
succeeds so will it succeed. Let us call 
it a double track philosophy. As it gives 
so will it receive. The type of industry 
I have in mind will try to develop a local 
public opinion that the industry in effect 
belongs to the community which will re- 
sult in the influential members of the 
community promoting and safeguarding 
its interests. Than this, there is no more 
valuable standby in an hour of trouble. 
The lowliest storekeeper or barber can 
often do many things to effect better la- 
bor and public relations for a manage- 
ment that it could not do itself. 

Most every community has some pe- 
culiarity with which the prospect must 
reckon. Some communities don’t seem 
to want an industry because they fear 
it may destroy a certain atmosphere or 
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mar some _ cherished characteristics, 
whether of natural beauty or historical, 
perhaps both. Whether such resistance 
is justified or not is aside from the point. 
If it exists, to force an industry onto 
such a community would be a grave mis- 
take. An industry must have community 
receptivity. 

6. Encourage the industry that is 
ready and able to pay its own way and 
is not seeking gifts and unreasonable con- 
cessions. Look out for the prospect that 
has the “gimmies.” 

Unusual tax exemptions and other 
grants only tend to increase the load on 
existing business and industry. Some- 
one has to pay for free rides in the long 
run. Of course local participation in 
sound financing does not come under 


this head. 


Special concessions generally set up a 
pressure for special privileges sooner or 
later by some person or group. Good 
management does not want to operate 
under such a handicap, it prefers to man- 
age its business unfettered by patronage 
obligations. 

7. Plan against over industrialization 
of any particular section and at the same 
time encourage diversification. Let us 
not forget that congestion is apparently 
causing many industries to consider relo- 
cating. Also, too many eggs in one in- 
dustrial basket is bad for any community. 
If the available workers in a community 
are. all engaged in one type of industry 
then there is no relief against the shut- 
downs of that industry—everybody is 
out of work. 

8. Beware of absentee management. 

If employees come to feel that their 
destinies are controlled by someone un- 
known to them and not on the ground 
and familiar with them and the condi- 
tions, then personnel and public rela- 
tions are almost bound to suffer. There 
have been actual examples of a new in- 
dustrial project failing to “click” be- 
cause there were imported managers and 
supervisors with decided sectional char- 
acteristics, incapable of adapting them- 
selves to local traditions, customs, per- 
sonal traits, and incompetent in human 
dealings. 

Absentee ownership should not be a 
handicap provided it establishes and 
stands back of a qualified and competent 
autonomous resident management; how- 
ever, any trace of undermining this man- 
agement by “butting in” on administra- 
tion of policies once they are determined 
is bound to cause trouble. 

In the coming era of industrial de- 
velopment of the South, it is sincerely 
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hoped that more southern financing will 
come about. Southern money behind 
southern industries should be the aim. 
It will be bad if our future development 
becomes simply an industrial colony of 
the North or any other section for that 
matter. 

9. New industry coming into the 
South and also industries already here 
should be ready and willing to enter into 
the activities and work of the various 
state, local and other organizations which 
are operating for the general interest of 
business and industry. Too many “sit 
back and let George do it.”” An industry 
will get out of any good organization in 
proportion to its participation. 

10. Would it not be advisable for 
those agencies promoting industrial de- 
velopment in the South to devote more 
effort than has been apparent to the de- 
velopment of entirely new types of in- 
dustries adapted to southern conditions, 
facilities and resources rather than get 
into the competition of attracting indus- 
tries to pick up and move? 

11. The men responsible for indus- 
trial development for power companies, 
railroads, and local agencies such as 
Chambers of Commerce, should not only 
know the advantages but also the limita- 
tions of their communities for various 
types of industries. Drawing on my per- 
sonal experience I would say many are 
too much inclined to boost their stock 
too high—sell short. Too few have real 
dependable information or know where 
to get it. One of the best men I met in 
my surveys contributed more by con- 
tacting me with well informed parties 
than he did by the actual information he 
was able to furnish. May I also suggest 
that a little more knowledge of indus- 
trial management and its problems would 
also help. 

12. I have purposely reserved this 
point for the last because I deem it most 
important: 


Be sure that the prospective industry 
has a modern conception of personnel 
management. 

Never before has personnel assumed 
such importance in industrial manage- 
ment. Further than this, it has become 
a major national problem. The recent 
legislative and collective bargaining ap- 
proach to the labor problem can be at- 
tributed in a large measure to the past 
indifference of management to the hu- 
man relations of their enterprises. Let 
us face facts, if management had been 
on the job of personnel management in 
the past, it would not now be facing such 
severe legislation. 
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I am impressed that we are endeavor- 
ing to accomplish by legislation certain 
results impossible to accomplish in this 
way. You can no more legislate good 
human relationship than you can good 
domestic relationships. Our statutes to- 
day define who the parties to the con- 
flict are to be, if conflict is to take place; 
but this is only the beginning. I cer- 
tainly have no quarrel with the proposi- 
tion that employees be given the right to 
deal with their employer through repre- 
sentatives of their own choosing. I think 
this is sound. But there still remains 
the big job of building up the proper re- 
lationships to make it “click.” 


I contend that collective action is not 
always necessary for good personnel re- 
lations. There are many examples where 
both employees and employers are satis- 
factorily working out their mutual prob- 
lems through individual action, also cases 
of a happy mixture of individual and 
collective action. I further contend that 
if a particular group of employees is per- 
fectly satisfied with personal individual 
dealing with its management, it should 
be allowed to continue and not be forced 
to change due to outside pressure. 

No industry is too small to have some- 
one whose primary job is to help shape 
personnel policies and administer them. 
But this man can never proxy for the 
big boss. 

The my-door-is-always-open-to-any-of- 
my-employees type of big boss is passing 
from the picture. Employees don’t con- 
tact their big boss naturally. The big 
boss must contact them and sell them 
a bill of goods of mutual confidence and 
interest—a real selling job. 

We have learned that the real starting 
point for personnel administration is in 
the mind, heart, and spirit of the big 
boss of the concern. Unless he is dedi- 
cated to doing the best possible job of 
personnel administration any system will 
be futile. 

The boss and his personnel specialist 
must aid the line organization in the de- 
velopment and execution of sound per- 
sonnel policies. The aim should be to 
make each foreman and supervisor the 
personnel man for his own department, 
not relieve him of the responsibility, 
rather impose it on him. 

It would seem apparent to any student 
of personnel relations that you can 
neither legislate nor contact the spirit of 
mutual confidence and friendliness that 
must exist between workers and manage- 
ment. Good morale is the objective of 
good management. These only come 
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through the initiative performance of 
the management, from the big boss all 
the way down the line. Management 
today is faced with giving up once and 
for all the right to make arbitrary de- 
cisions that affect so vitally the welfare 
of human beings in industry. It must 
develop the worker’s confidence and co- 
operation by giving him a voice in any 
matter—no matter how trivial—that af- 
fects his employment. He must be 
happy at his work. 

There is no one successful system of 
personnel administration, but almost any 
system seems successful if the spirit and 
philosophy of the management are right. 
Those that have been successful seem 
to have these fundamentals in common: 
Utmost care is exercised in selecting and 
placing employees. Training of the 
workers and line executives is not left 
to chance but is carefully planned. Ad- 
vancement within the organization is 
safeguarded. Wages are set so that 
there is opportunity to earn commensu- 
rate with effort and so as to afford a good 
standard of living, and in step with the 
prevailing wage of the community. Best 
possible working conditions are provided. 
Reasonable hour schedules are in effect. 
Safety and sanitation are constantly fol- 
lowed up. Every effort is made to se- 
cure the job against seasonal and other 
fluctuations. And last, good treatment 
in human relations and the establishing 
and maintaining of good morale are con- 
stantly the goal. 

Constant attention to this most im- 
portant of all management problems, 
personnel, should be the watchword of 
all southern industry and business as 
well as a requirement for all prospective 
ones, 

A golden opportunity lies ahead for 
the South, one that was not available 
to other sections of our country that 
pioneered in our national industrial de- 
velopment and that have paid so dearly 
in human suffering and incalculable loss 
of production because of labor conflicts. 

The South has the great opportunity 
to profit by all this experience and twenty 
years of improvement in the technique 
of personnel administration and stay 
clear of the rocks of labor conflict. 

I believe the best promotion we in the 
South can give to our industrial de- 
velopment is to show the way to better 
industrial management in all its phases 
with particular emphasis on personnel. 
Along with this, let us encourage con- 
servative politics and financing. 
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Dividend Arrearages a Symptom of 
General Conditions 


N a reply to Judge Robert E. Healy, 

member of the Securities and Ex- 
change Commission, who commented 
upon utility preferred dividend arrears 
at the Harvard Business School Alumni 
Association on June 16, C. W. Kellogg, 
President of the Institute, made the fol- 
lowing statement on June 24: 


“Judge Healy stated that there were 
aggregate arrearages in preferred divi- 
dends of some $96,000,000 in operating 
utility companies and $337,000,000 in 
utility holding companies as of Janu- 
ary 1, 1938, and comments thereon that 
“as long as such accumulations of ar- 
rearages remain uncorrected it is idle to 
talk about an equity capital market in 
the public utility industry.” 

“Preferred stock dividend arrearages, 
which have developed almost entirely 
since 1932, are not the cause of the con- 
dition of the equity capital market, but 
are more the effect of that market, which 
in turn is and has been influenced by the 
conditions both economic and govern- 
mental that the utilities have had to 
face. From the figures given below it 
is clear that the preferred dividend ar- 
rearages are but a symptom of a general 
condition. They are not the reason for 
a lack of market for equity capital but 
the result of it. Utilities today, even 
where all preferred dividends have been 
paid, cannot sell their common stock at 
the property values they represent. 


“1. Taxes paid by electric utilities 
since 1932, principally due to increased 
Federal taxes, exceed what they would 
have been at the 1932 ratios by a cumu- 
lative amount of $297,000,000. ‘This is 
nearly 70 per cent of the combined ar- 
rearages cited by Judge Healy. 


“2. Since 1932 over $177,000,000 has 
been taken out of earnings or cash assets 
for new construction. This amount 
would have been available for dividends 
if it had been feasible for utilities to raise 
funds by the sale of securities. 


“3. Rates, following a long time 
trend, have been progressively lowered 
but, since 1932, under the pressure of 


subsidized government competition, they 


have been reduced somewhat at the ex- 
pense of the stockholder. The difference 
between domestic revenues actually re- 
ceived since 1932 and what they would 
have been at the rates prevailing in that 
year, makes a cumulative total of $479,- 


000,000. Very substantial reductions 
have also been made to other customer 
classes. 

“4, A substantial part of accumulated 
unpaid preferred dividends by operating 
utilities represent cash expended for re- 
tiring maturing obligations. In the case 
of one operating company, representing 
1/10 of the total preferred arrearages 
of such companies, the entire arrearage 
is accounted for by such debt payments. 
This was necessitated by the fact that 
even bonds of the company in question 
could not be marketed at any price which 
a commission could approve. 


“5. A considerable part of the pre- 
ferred dividend arrearages of electric 
utilities arises from thef act that their 
operations are combined with street rail- 
way operations which have suffered losses 
from reduced traffic and higher labor 
costs. 


“The total disbursements of operating 
electric utilities since 1932 for interest 
and dividends were $4,565,000,000 com- 
pared with which the $96,000,000 of 
accumulated preferred dividends of such 
companies becomes relatively minor— 
about 2 per cent, and the total arrear- 
ages in the preferred dividends of both 
operating and holding companies is less 
than 10 per cent of this amount. 

“The general performance of the util- 
ities during the depression has been re- 
assuring to investors. ‘The depression 
in market values of equity securities, 
while partly a reflection of general busi- 
ness conditions, has been principally due 
to attacks by the Federal Government. 
A change in this attitude should have 
a stimulating effect on utility equities. 

“Judge Healy spoke encouragingly 
about the Holding Company Act: that 
‘it recognizes and does not impede the 
earning of proper profits,’ that it ‘does 
not mean a death sentence for . . . the 
utility holding company’ nor ‘the na- 
tionalization of the utility industry.’ He 
failed to point out, however, that Section 
11 of the Act does require the forced 
sale of holding companies of many prop- 
erties fairly and honestly acquired and 
well operated in the public interest 
which cannot be retained even under the 
ABC provisions of that section which he 
quotes. A forced sale is never a fair 
sale.” 
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Power, Commerce and Industry 
Pacific Northwest 


EDISON ELECTRIC INSTITUTE BULLETIN 


By Walter W. R. May 
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in the 


Director, Industrial Development, Portland General Electric Company 


From an address before the Pacific Northwest Regional Planning Conference, Seattle, Wash. 


private enterprise versus public own- 

ership politics here in the Pacific 
Northwest because the President and 
Congress found already existing in the 
states of Oregon, Washington and Ida- 
ho, the very pattern upon which the 
Federal Power policy was cut, namely, 
low rate of cost and high rate of use. 

Power here is cheaper than in 45 
other states and is more widely used in 
proportion to population than in any 
with the possible exception of Califor- 
nia and there only because of the rela- 
tively greater density of rural and subur- 
ban population. Power as an industrial 
force and as a public service was pio- 
neered in the Northwest. No large area 
in the entire country—in the United 
States and Canada, has surpassed this 
area in the use of power.- In the much- 
pointed-to Province of Ontario, Can- 
ada, where a great public ownership ex- 
periment was undertaken, Human Needs 
have not been met as rapidly as in our 
own Pacific Northwest, and human hap- 
piness is not more real or apparent. The 
Standard of Living in Ontario is by all 
accepted measurements no better. It is 
in fact lower if we would judge by the 
standards that appeal to the American 
public. Power was not alone the domi- 
nant factor in the heavy industrial devel- 
opment in lumber, paper and minerals 
there. Raw materials, a supply of cheap 
labor, lower taxes and nearness to mar- 
kets, were large contributing factors. 
Some of these factors the Pacific North- 
west does not have. 

We may expect Power to be a con- 
tributing factor in our future develop- 
ment in the Pacific Northwest: 

1. On the basis that the Federal laws 
providing for the administration of 
Bonneville are interpreted so as to en- 


[: is necessary to face the issue of 





“Power at $14.50 per kilowatt year at dam is 1.65 
mills per kwhr, 8760 hours to the year, on 100% 
load factor. 

Power at $17.50 kwy on transmission line is 2 
mills per kwhr on 100% load factor. 

Power at 2 mills is $2 per 1000 kwhr on transmis- 
sion line or at 1.65 mills at dam is $1.65 per 
1000 kwhr. 

Cost per ton finished product as indicated in the 
table is calculated at dam and on line at mini- 
mum requirements in round figures. 


courage rather than restrict the invest- 
ment of private capital in new industry 
and in the development of our raw ma- 
terials and natural resources. 

2. On the basis that we so limit the 
services performed for the people by gov- 
ernment that our taxes are not confisca- 
tory. 

3. On a basis of using our Federal 
power projects such as Bonneville and 
Grand Coulee as multiple purpose proj- 
ects to aid navigation, open up new 
country, provide irrigation and contrib- 
ute to economic thrift through Control 
of Floods and Soil Erosion as well as 


States or can economically be shipped in 
by water. These industries are the users 
of about one-tenth of all the power used 
in the United States, now about 120 bil- 
lion kwhr annually. 

But the controlling factor in determin- 
ing to what extent any of these indus- 
tries can be brought to or expanded in 
this area is whether the savings that can 
be made through low cost power at Bon- 
neville or Grand Coulee or through any 
private or municipal plant will be great 
enough to offset the additional expense 
of working the raw products here and 
transporting the finished product to mar- 








Cost per ton 





Kwhr perton finished On 100% Load Factor 

Product product required At Dam On Line 
sr piers 4a thdtnntaoe 20,000 to 25,000 $33.00 $40.00 
Zinc & Cadmium ...... ereele terse 2,000 to 3,000 3.30 4.00 
Copper Leaching Method .............. 1,700 to 2,600 2.80 3.40 
Caustic Soda & Chlorine .. 2,300 to 2,800 3.80 4.60 
Metallic Magnesium ............... 13,000 to 14,000 21.45 26.00 
MMM: 60.090554005 hans celdem oe 500 to 750 85 1.00 
Ferro alloys (Chrome, etc.)........... 5,000 to 10,000 8.25 10.00 
Catenin Came Q.nicee ss ecess 2,600 to 3,200 4.30 5.20 
Abrasives and Refractories 

NN. EEE os. geass sce co Ss 0 e'd'h 2,000 to 2,500 3.30 4.00 

Silicon Carbide 6,000 to 8,000 9.90 12.00 

NN Soca ise ania Saeieieionlodinw 12,000 to 14,000 19.80 24.00 
IE ed 52 she 34-50-00 0’ 8. 7,600 to 8,000 12.54 15.20 
WEEE SOME SS iks.s one nk srs nicecewrs .. 5,000 to 6,000 8.25 10.00 
Oxygen and other Gases including synthetic 

ammonia and hydrogen 
IIE, UIE. 55S. 6 ock's.14 © 0.0 Wisse, ot .. 13,000 to 15,000 21.45 26.00 
Caren: BiaeNte |. 6d ees 850 to 1,000 1.40 1.70 
rr ee er eee 1,200 to 1,400 1.97 2.40 
Fertilizer and other agricultural chemicals variable 








the generation of power. Politics should 
not obscure the real purpose of the proj- 
ects. 

We may expect Power to aid in the 
Solution of our Industrial Problems by 
attracting to the Pacific Northwest in- 
dustries working in one or more of the 
above groups where power used at 
high demands and high load factors is a 
large, if not deciding factor, in the cost 
of the finished or semi-finished product.* 

In the group of industries listed, raw 
materials are either available by rail or 
truck in the four Pacific Northwest 


kets in the Middle West and East. Al- 
though some of these industries use 
power on a high load factor and power is 
from 10 to 25 per cent of the cost of 
the finished product in such industries 
they could not afford immediately to re- 
move their plants to the Pacific North- 
west or expand their operations with new 
ones, if power were given to them free 
at Bonneville or Grand Coulee. 

There is great danger of sadly mis- 
leading the public by loose-talking to the 
contrary. 

In view of these facts, which engi- 
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neers do not dispute in the face of the 
sluggish industrial growth of one or two 
towns in the Northwest where power 
rates are even lower than the Pacific 
Northwest low average, it is very neces- 
sary that we not restrict and narrow our 
present industrial tax base by confiscat- 
ing existing tax-paying industry. 

In our planning we should take note 
of the fact that the Tennessee Valley 
navigation and power development has 
apparently forced a tax blight upon the 
states of Tennessee, Georgia, Mississip- 
pi, Kentucky, and North Carolina. The 
loss of the counties in Tennessee alone 
and to the state of Tennessee, is above 
$3,000,000 annually because of the pend- 
ing sale of the Commonwealth and 
Southern Company’s properties to the 
TVA and the municipalities of the state. 

The entire philosophy of federal 
paternalism in public service, and indus- 
try is changing because of the impending 
tax blight in that area. Against such a 
tax loss the gains to individual citizens 
by such govermental largess is not at all 
as yet apparent. 

In planning for migration and the de- 
velopment of economic opportunities in 
the Pacific Northwest, due consideration 
must be given to the fact that Bonneville 
should be loaded up in 15 years and 
enough power sold in 40 years to pay 
for the 4/7 of the cost of the project that 
will be charged to power on the govern- 
ment’s books. 

Unless industry—New Industry— 
comes in apace to sustain the new migra- 
tion no new migration can swell the pop- 
ulation fast enough to enable residential 
and rural consumers to utilize all of the 
10 units at Bonneville. Any five paper 
and pulp mills in the Portland area con- 
sume more electric energy than all the 
100,000 customers, more or less, classi- 
fied as residential consumers in the Port- 
land area, notwithstanding the fact that 
the Portland residential average use is 
approximately twice the national average. 
A comparable statement may be made of 
the situation in Seattle, Spokane or Ta- 
coma. 

At the present rates of $14.50 and 
$17.50 per kilowatt year respectively at 
dam and on transmission lines Bonne- 
ville Power is the cheapest power at 
wholesale in the United States or Can- 
ada where a large demand and high load 
factor are possible. This is so because 
the rate is based on only 4/7 of the cost 
of the project, 3/7 being a gift to the 
people in the name of navigation, and 
because the project will not have to 
earn any taxes whatever and will pay 
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interest at a low rate on only part of the 
investment. 

Since even this low wholesale rate 
means to small consumers whose load 
factor is of necessity low, a retail rate 
not appreciably lower than they can buy 
on a kwhr basis today no millennium in 
our power economics can be expected 
for those new residents of the area who 


are coming with the migration under ' 


consideration. As to industry, it is ap- 
parent after nearly a year of power avail- 
ability at Bonneville, that there are eco- 
nomic and psychological factors that 
have to be reckoned with. 

With a present installed capacity in 
the Pacific Northwest today of 1,381,- 
000 kw, Bonneville now having in addi- 
tion 86,400 kw of its 504,000 kw ready, 
and Skagit’s increased capacity available 
before Coulee’s 1,250,000 kw actually 
come in, it is clear that the available 
power will soon be so great as to call 
for the utmost cooperation of all forces, 
the sublimation of political power issues 
and prejudices in favor of sound eco- 
nomic practices and the cooperative ef- 
fort of private enterprise and public 
facilities, certainly in the spirit of, and 
almost to the letter of, the formula laid 
down by President Roosevelt. If we 
can do that, task of planning for the 
Pacific Northwest’s development will be 
easier and the good results sooner avail- 
able. 

In fact on some such program we 
may expect in due time to see our power 
at Bonneville and elsewhere in the four 
Pacific Northwest states used to reduce 
the phosphate beds of Idaho and Mon- 
tana to the magic black dirt that will 
make fertile and fecund again our tired 
and worn-out acres to receive our new- 
comers. 

Likewise, at Bonneville and elsewhere 
in the Northwest, there exists power 
cheap enough to attract capital to convert 
the chrome of Oregon and northern Cali- 
fornia into the alloys that make rustless 
iron and steel, light structural frames, 
our shining chromium plate auto parts, 
surgical instruments and tempered pre- 
cision tools. 

Somewhere, under such a program, 
capital will be found to share with power 
the task of converting our low grade 
iron ores into an integrated iron and 
steel industry, and our magnesium into 
the metallic alloys whose era of use is 
just dawning. 

Some day a forward-looking mind will 
venture to fuse our clays with the aid of 
power into the refractories and ceramics 
to line the furnaces of the industrial 
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East, to make our terra cottas and our 
pottery for the growing population of 
the Pacific Northwest. 

On such a program of cooperation be- 
tween government and private capital 
we may expect to make aluminum from 
our alumina clays not only for our auto 
parts, cooking utensils and airplanes, but 
also for our bridges, our insulating wall 
papers and light but strong building re- 
inforcements. 

From beneath the dry beds of our 
vanishing lakes in Oregon we may some 
day take the brine that reposes there 
and with the aid of power convert it 
into the chlorines and caustics for our 
expanding paper mills and from our sea 
water and saline springs power can ex- 
tract the bromine for the nation’s dyes, 
medicines and gasoline: 

Calcium carbide from our limes and 
coals; fertilizer and smelting flux from 
our phosphates, our limes, our silicas 
and our magnesium are other payroll 
possibilities from our power. 

From our pulp woods an expanding 
industry will grow, not only to provide 
the rayon pulp for foreign mills but to 
form the basis of a textile industry in 
rayon yarns and garments, rivaling those 
of the South and New England. 

These things are no flight of the imag- 
ination. They are real possibilities if 
government cooperates with rather than 
confiscates private enterprise. A pro- 
gram of cooperation, therefore, makes 
power a big factor in the development of 
the Pacific Northwest and in meeting 
the human needs of the area. 


Increased Loading 
(Continued from page 350) 


The economic gain from emergency 
ratings as adopted will still be very 
large, even under the most pessimistic 
situation we can now conceive. Should 
above-rating operation reduce the equip- 
ment life to the order of, say, 15 or even 
12 years, the value of the equipment af- 
fected often represents a minor part of 
the total investment. In the case of the 
four-bank substation described earlier, 
the transformers and regulators repre- 
sent less than 15 per cent of the total 
substation cost. 


While above-rating operation has not been 
used long enough, as yet, to prove that its 
effect upon the life of equipment is of the 
negligible values determined by intensive 
experiment and analysis there is reasonable 
doubt that the results will be other than 
contemplated. In fact, the present emergency 
ratings are based on certain assumptions 
which involve such margins of conservatism 
that experience is expected to show that the 
loadings can be further increased in some 
cases. 
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The Civic Responsibilities of a Public Utility 


By Henry Obermeyer 


Assistant Vice-President, Consolidated Edison Company of New York, Inc. 


A recent talk before a New York civic organization 


HEN a public utility is created 

to serve a great metropolis like 

the City of New York, it ac- 
cepts a condition and assumes a responsi- 
bility that is unlike that of any other 
type of business. It is thenceforth and 
for all time subject to the circumstances 
of its environement, its corporate struc- 
ture and functions being under constant 
scrutiny and control of a public service 
commission; its generating plants fur- 
nishing the essential energy, its mains and 
cables built into the physical structure of 
the city where, like the veins and arteries 
of the human organism, the vital force 
is carried to every part and particle of 
the region whose social and economic 
life is animated and indeed made possible 
by its operations. 

The prosperity of a public utility and 
the well-being of the community is there- 
by one and inseparable. If disaster strikes 
or depression threatens,.or if greener 
pastures beckon on the distant hills, no 
thought of pulling stakes can enter the 
calculations of utility management. For 
good or ill, its place is here, and in no 
other enterprise, therefore, does enlight- 
ened self-interest, that is, the incentive 
of being a good citizen interested in sup- 
porting every worthwhile constructive 
activity, brings its reward more directly 
and inevitably than in the case of the 
public utility. And by the same token, 
the city or town which enjoys the ex- 
istence of a well managed and prosperous 
utility organization, dominated by a phil- 
osophy of public service, has within its 
own boundaries a powerful ally, a hos- 
tage to fortune. 


Consolidated Edison is, first of all, a 
local institution in every sense of the 
word. With the exception of West- 
chester County, which it also serves with 
electricity and gas, it has no interests 
outside of the city of New York. It is 
big, but only because it has the biggest 
job of its kind in the entire world. And 
that means big enough not merely to sup- 
ply the day-to-day requirements of the 
homes and industries in a city of over 
seven million people; it means carrying 
reserves to meet emergencies like that of 
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the recently threatened coal shortage; 
facilities to provide power and light dur- 
ing six short months for the greatest fair 
the world has ever seen, not to mention 
the 15,000,000 expected visitors during 
the fair, nearly double the city’s present 
population. It means capacity for tre- 
mendous future growth, not merely for 
a still-growing territory, but for the new 
uses for utility services, such as air con- 
ditioning, television, fluorescent lighting, 
and all the rest. 

For this reason we may say that almost 
the entire responsibility of a company 
like ours consists of a constant readiness 
to: serve both the present and future 
needs of its customers and the public 
generally. It is that quality of being 
always on tap, instantly ready whenever 
you want it—and that, of course, also 
means all the times when you don’t use 
it at all—that gives utility service its ac- 
tual value; and that, incidentally, is 
probably the most costly element to pro- 
vide. As a matter of fact, gas, electric- 
ity, or steam would be worth very little 
to any of us unless such were the case. 

Consolidated Edison recognizes its 
obligation to the public by its often ex- 
pressed policy “to give New York the 


‘best utility service possible at the lowest 


possible cost.”” That cost, which means 


the rates for electricity and gas estab- 
lished with the approval of the Public 
Service Commission, are determined and 
affected above all else by economic con- 
ditions in this area. Comparison with 
rates elsewhere are valueless unless all of 
these conditions are taken into consider- 
ation. 


You may be interested in knowing 
what some of these are. For one thing 
there is the character of the population, 
that is, the way in which New Yorkers 
live. More than 75 per cent of our cus- 
tomers live in apartments, the majority 
in three, two, or even one-room apart- 
ments. They eat out a great part of the 
time. The result is that a large percent- 
age do not use enough electricity even to 
meet the cost, estimated at an average of 
about $1.08 a month, of keeping their 
accounts and service connections. There 
is no market among them for many types 
of electric and gas using equipment such 
as washers, ironers, dryers and literally 
scores of conveniences conventionally 
found in private homes. Opportunities 
for new business, to offset the cost of 
serving these so-called small users, must 
be looked for in other directions. 

Then there are the unusual, I might 
say unique, problems connected with the 
establishment of gas and power plants 
and the construction of distribution lines 
here in New York. The plants themselves 
occupy choice and highly assessed prop- 
erty on the river fronts where adequate 
quantities of condensing water are avail- 
able and where immense amounts of coal 
can be delivered without paralyzing the 
already congested streets and highways 
of our city. 

Old pictures of New York, taken 
years ago when the consumption of elec- 
tricity was hardly a fraction of what it is 
today, show certain intersections literally 
darkened by the maze of overhead wires 
strung from poles or from building to 
building. Since that time, except in out- 
lying sections, these wires have been 
brought underground even into the solid 
bedrock of Manhattan, where they now 
form an intricate network of cable and 
conduits extending in almost every direc- 
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tion. The city as we know it could not 
have survived under the old conditions; 
yet the method of change involved an 
enormous additional investment on the 
part of the company. 

The cost of living in New York is an 
important factor that influences the cost 
of doing any business that employs labor 
on a considerable scale. Over 29 per 
cent of our entire revenue is paid to more 
than 35,000 employees; and one of the 
reasons for this proportion is the fact 
that the average pay of the weekly em- 
ployees of the Consolidated Edison sys- 
tem is at least 10 per cent higher than 
the national average for the utility indus- 
try; higher, in fact, than that of almost 
any industry in the country. 


And finally, though I have by no 
means exhausted the list of local influ- 
ences affecting utility rates, is the matter 
of taxes. Among all the major utility 
organizations throughout the country, 
the Consolidated Edison Company of 
New York heads the list by a substantial 
margin in the ratio of its income required 
for tax purposes. Right here let me pre- 
vent any possible misunderstanding by 
saying that Consolidated Edison is not 
looking for any sympathetic shoulder to 
cry on over the fact that it is by far the 
largest taxpayer in the community. 
Rather are we proud that we are in a 
position to contribute so much to the eco- 
nomic well-being and social services of 
the municipality as well as to the state, 
federal, and county governments. The 
American City magazine, which is any- 
’ thing but a special pleader for public 
utilities, in a recent issue expressed this 
thought concerning one of our news- 
paper announcements by saying “the 
Consolidated Edison advertisement typi- 
fies a marked departure from the tradi- 
tional complaints of public utility cor- 
porations of ‘unbearable taxes’ alleged 
to be extracted from widows and or- 
phans and other holders of utility se- 
curities. The new type of publicity ac- 
knowledges frankly that the tax money 
comes from the utility’s customers, but 
points out that the consumers, as mem- 
bers of the community, benefit through 
the expenditure of these funds by public 
officials, mainly for essential municipal 
activities, but also for state and federal 
services.” 

On the other hand, it is our right,’ 
and we believe a public duty, to see that 
our customers know what becomes of 
the money they pay us, presumably for 
services rendered ; and exactly how much 
of that money is devoted to the actual 
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rendering of those services. Last year, 
our total operating taxes amounted to 
more than $51,000,000, nearly a million 
dollars a week. That represented about 
21 1/3 cents out of every dollar our 
customers paid during the year for elec- 
tricity and gas. It was more than the 
total revenues of the entire system for 
the months of January and February, 
and double the amount and proportion 
of the taxes paid by the company in 
1929, less than 10 years ago. Putting it 
in still another way, it was equal in 
amount to $1,329 per annum for every 
person employed and 61 per cent of the 
amount paid to all employees in the 
form of wages and pensions. Also, it was 
equivalent to $4.48 a share on the com- 
mon stock (on which the shareholder 
received only $2 in dividends) and one 
and a half times the aggregate of pre- 
ferred and common stock dividend dis- 
bursements. It was not long ago that 
people were discussing the pros and cons 
of public ownership of public utilities. 
For several years now Uncle Sam and 
Father Knickerbocker have enjoyed a 
majority interest in the profits of our 
business, having wisely avoided all the 
headaches that go with active manage- 
ment and responsibility. Public owner- 
ship is here, though it functions in the 
disguise of the tax collector. 

The subject of utility taxes is one 
that vitally concerns both the citizen 
and the consumer. From the municipal 
standpoint it is significant that approxi- 
mately two-thirds of Consolidated Edi- 
son’s $51,000,000 annual tax bill that is, 
$31,000,000, which does not include the 
City Sales tax that the customer pays 
directly, goes to the City of New York. 
Based on the city budget for 1938, this 
is half the annual cost of maintaining 
the Police Department; or equivalent 
to the cost of running the Fire Depart- 
ment or the Department of Sanitation 
for almost the entire year. Our local 
tax contribution alone would meet al- 
most one-fifth the annual cost of the 
public schools. 


As noted once before, this increment 
to the public treasury is produced out of 
the revenues received by the utility from 
its customers. It would seem, therefore, 
a good thing for a city to have in its 
midst a live, well-managed organization 
that was active in promoting its business 
and thereby expanding the source and 
base of municipal tax receipts. We be- 
lieve this to be a fact, even to the ex- 
tent of vindicating the much-maligned 
profit motive. 
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There was a good example of this re- 
cently when Consolidated Edison under- 
took a four-months sales and advertis- 
ing program that we called ‘“Edison’s 
Bargain Package Campaign.” One bar- 
gain package was sold to better than 
one out of every eight residential cus- 
tomers on our lines. In New York 
City, this meant the sale of over 212,000 
packages of four standard appliances 
each, all profits of which went to nearly 
1000 cooperating neighborhood dealers; 
for, with few exceptions, Consolidated 
Edison derives no income from the mer- 
chandising of electric or gas appliances. 
This single activity, conducted by a busi- 
ness that is sometimes mistakenly re- 
ferred to as a monopoly, during a four 
months’ period added $104,000 in sales 
taxes to the city’s treasury for the cause 
of unemployment relief, enabling the city 
to care for at least 500 additional fam- 
ilies at the standard allowance for home 
relief. I mention this, although the sum 
is not included in the $51,000,000 of 
taxes referred to previously, merely to 
point out how the community benefits, 
even as a by-product, from the natural 
desire of the utility company to extend 
the use of its service—the normal activ- 
ity of a progressive business enterprise. 


What has happened, as we might as 
well admit frankly and openly, is that 
the modern public utility, privately 
owned and operated, has become an un- 
official tax collector for the government, 
constituted in such a way that the gov- 
ernment not only escapes the onus that 
would normally fall upon it in that ca- 
pacity, but permits it to be shifted to 
the company which, according to the 
rules, must absorb those taxes that are 
levied on it and assume them as part of 
the price charged for its services. We 
are used to thinking in big figures these 
days, but it might startle even a modern 
economic planner to realize that Con- 
solidated Edison’s annual taxes of $51,- 
000,000 are equivalent to two billion 
dollars of funded debt at 2% per cent 
interest. The City of New York alone 
receives from the company an amount 
of taxes, based on the rate that they have 
to pay for money, that would be equal 
to over a billion dollars of assets. Nor 
is that all, for we should not ignore the 
fact that a great part of the $83,000,000 
paid annually to the company’s em- 
ployees is subject to taxes, as is the profit 
from materials we purchase as well as 
the interest and dividends paid on our 
securities. So when we come to compute 
all the taxes that these companies have 
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made available to the government, it is 
safe to say that they would probably 
aggregate well over $60,000,000. 

These facts are worth remembering 
when we consider how much would have 
to be added to the present levies on the 
average taxpayer in order to compensate 
for the taxes paid by the privately owned 
tax collecting utility. We can see this 
picture somewhat in reverse as it affects 
the opportunities for further reductions 
in the rates for gas and electricity. In 
spite of rising taxes and increased costs 
of labor and most of the materials that 
go into the cost of utility services, Con- 
solidated Edison has achieved the some- 
what remarkable feat of repeatedly low- 
ering the rates to gas and electric cus- 
tomers in New York City and West- 
chester County during the past 10 years 
to such an extent that this year alone 
users will save $49,000,000 compared to 
what they would have paid at 1929 rates 
for the same consumption. If, besides 
this, the increase in taxes during the 
same period could have been applied to 
further reductions, customers might have 
been saved an additional amount of $74,- 
000,000. If taxes of the Consolidated 
Edison system were on the same basis 
as those of the utility industry as a 
whole, the average residential rate could 
be reduced by 17 per cent; if we were 
taxed at the rates paid by the T.V.A., 
savings of 50 per cent could be intro- 
duced ; and if we were taxed on the same 
basis as the Hydro-electric Commission 
of Ontario, we could effect a reduction 
of 65 per cent. Inasmuch as our actual 
reduction in the average residential elec- 
tric rate has been upwards of 26 per 
cent since 1929, I think I may say that 
the company has done fairly well by its 
public, whether in the capacity of rate- 
payers or tax-payers. Apparently Mr. 
John Q. Citizen has enjoyed his cake 
and kept it as well. 


The principal task before us, as I see 
it, is to so organize our facilities, our 
credit, and our man-power that the 
“world of tomorrow” so eloquently pro- 
jected by the New York World’s Fair, 
may not find itself lacking, either in kind 
or quantity, the motive forces that have 
carried the American way of life to its 
present stage of development. 

Recently I had the pleasure of hearing 
one of the world’s great scientists, Dr. 
Robert A. Millikan, of the California 
Institute of Technology, draw a com- 
Parison between American and foreign 
accomplishments, with respect to the dif- 
fusion of power machines, that should 
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be impressed on our memories for all 
time. 

“In this country,” he noted, “there 
is now expended about 13.5 horsepower 
hours per day per capita—the equivalent 
of a hundred human slaves for each of 
us; in England the figure is 6.7, in Ger- 
many 6.0, in France 4.5, in Japan 1.8, 
in Russia 0.9, in China 0.5. In the last 
analysis this use of power is why our 
most important social changes have come 
about. This is why 10 times as many 
boys and girls are in the high school 
today in the United States as were there 
in 1890 ... This is why we have now 
an eight-hour day instead of, then, a 
10, a 12—or sometimes a 14-hour day. 
This is why we have on the average 
an automobile for every family in the 
country. This is why the lowest class 
of male labor, i. e., unskilled labor, gets 
nearly twice as much in real wages in 
the United States as in England, three 
times as much as in Germany or France, 
and 13 times as much as in Russia, and 
this is why the most abused class of labor 
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in the world, domestic service, is even 
better off, relatively in this country 
though completely unorganized, i. e., 
through the unhampered operation of 
economic laws, than in any other class 
of labor, skilled or unskilled.” 

Other people have developed various 
methods and techniques for the purpose 
of making power widely available to 
every worker and homemaker, but so far 
none has approached the success of the 
American system of private capital in 
which sound economics and mutual ad- 
vantage and profit are the dominant char- 
acteristics. 

Consolidated Edison has recognized 
its four-fold obligation to the community, 
to its investors, to its employees, and to 
its customers. That obligation is the 
broad base on which its present policies 
rest, and it is likewise the direction sign 
which will continue to point the way 
to its future progress, which is toward 
the increasing prosperity and well-being 
of our great City of New York. 





Woburn Crew, Winners of Matthews Valor 
Award, Honored by Civic Organization 


HE Woburn District Transmission 

and Distribution crew of the Boston 
Edison Co., which was awarded at the 
E.E.I. Convention in June the Claude 
L. Matthews Medal of Valor, were 
guests of honor at a recent meeting of 
the Rotary Club of Woburn. 

Claude L. Matthews, vice-president 
and general manager of W. N. Mat- 
thews Corp., St. Louis, and donor of 
the award bearing his name, presented 
individual medals to each of the 37 mem- 
bers of the Edison organization for their 
speedy restoration of service, on the night 
of the September 21 hurricane, to Wo- 
burn, Winchester, Stoneham and Bur- 
lington. 

In his remarks, Mr. Matthews paid 
high tribute to the courage and ingenuity 
of Foreman George C. McNeill and his 
men for the deeds which won them the 
award, and congratulated the utilities of 
New England upon their quick recovery 
from the devastating effects of the hurri- 
cane. In replying, Vice-President Thom- 
as H. Carens of the Edison company 
voiced the pride of the entire organiza- 
tion in having been awarded the dis- 
tinguished honor. 

“The manner in which George Mc- 
Neill and his boys overcame difficulties 


on that wild night,” said Mr. Carens, 
“was an outstanding example of the 
readiness with which our forces in the 
field are prepared to meet a great emer- 
gency. The work of the Woburn crews 
on that night was submitted in competi- 
tion for the Matthews Award because it 
contained so many spectacular deeds of 
courage. But nobody knows better than 
George McNeill and his men that they 
were merely following a principle of 
service which has long been an integral 
part of Boston Edison activities. They 
know that throughout our system on the - 
night of the hurricane and in the weeks 
that followed there were other acts of 
heroism by individuals and groups which 
contributed to the very early recovery 
of normal service. 

“Tt is interesting to note that within 
a single week we were able to round 
up and bring into New England the 
equivalent of three years’ supply of poles 
and enough wire to meet our normal 
demands for five years.” Mr. Carens 
said. “Our happiest memory of the 
hurricane, however, will always be the 
sympathetic and tolerant attitude of our 
public during the emergency and their 
complete understanding of the problems 
we had to meet.” 
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Colors of Daylight and of Daylight 


Fluorescent Lamps 


By Samuel G. Hibben 


Director of Applied Lighting, Westinghouse Lamp Division, Westinghouse Electric & 


HERE have been misconceptions 
about the daylight color qualities 
of,.fluorescent Mazda lamps, and 
probably forgetfulness of the variety of 
colors of natural “daylight.” The term 
“daylight” ‘is a very broad one and might 
refer to a * rather wide range of color 
since daylight itself is quite inconstant. 
When designating a quality of ordinary 
light, such ‘as produced by the sun, or by 
an incandescent filament, attention is 
called to the fact that a figure of abso- 
lute temperature (centigrade tempera- 
ture, plus.273°C and represented by 
the symbol “K’’) can be given to repre- 
sent specific color or its equivalent. The 
Bureau of Standards of the Federal 
Government has at times specified the 
color of noon June daylight (overcast 
sky from the south) at 6500°K and 
this is at present the quality of light that 
the “daylight” fluorescent Mazda lamp 
closely duplicates. 

However, the equivalent color tem- 
perature of an overcast northern sky may 
be some 7000°K or higher. There have 
been various divisions established for the 
color of daylight such as quality A, B, 
or C, as adopted by the International 
Commission on Illumination where 
daylight B would represent noon sun- 
light ; daylight C would represent “aver- 
age” daylight (tolerance limits 6300- 
7000K), etc. 

Special “daylight” may be needed for 
special color discrimination work. For 
instance, in cotton grading, the experi- 
ence seems to indicate that the best 
quality of daylight is that represented 
by some 7000 to 7400°K. Also, the 
absolute foot-candle intensities are im- 
portant in color vision. In cotton class- 
ing for example, no less than 50 foot- 
candles is considered safe. Low values 
of illumination are unsatisfactory in 
close color discrimination. 

Spectral. distribution curves given in 
Figure 1 show that the daylight fluor- 
escent lamp produces a basic curve upon 
which are superimposed some “mountain 
peaks” or narrow bands of luminosity 
at different wave lengths or colors of 
the spectrum. These peaks are of the 
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mercury bands and come from the mer- 
cury light that leaks through the phos- 
phor coating, chiefly in the deep blue at 
roughly 4350 A (A = Angstrom = 
wave length of .0000001 mm.) and in 
the yellow-green at about 5460 A. In 
the total output measured in lumens 
these bands add less than three lumens 
per watt to the total, and they blend 
into the phosphor luminescence, but they 
would suffice to slightly distort a color 
that might happen to just correspond to 
the band or mountain peak. 

More technically exact reproductions 
of daylight are possible using the larger 
wattage Mazda filament lamps behind 
scientific color screens of blue glass. Or 
by varying voltage and by an inter- 
change of differing screens, or a differ- 
ence of glass thickness, one may rather 
closely duplicate almost any desired 
quality of daylight and hence these fil- 
ter-units are still standard and depend- 
able for exact “daylight” color matching 
regardless of the reflecting qualities of 
the material under observation. 


A 10 per cent voltage drop will, with 
a daylight fluorescent lamp, cause ap- 
proximately a 10 per cent drop in lumen 
output but with no appreciable change 
in color. By contrast, this voltage 
change on a (16 lumens per watt) 
Mazda filament lamp reduces the 
lumens by about 30 per cent and may 
change the color temperature from say 
2850K to 2750K. 

Note carefully the distinction namely, 
that daylight fluorescent Mazda lamps 
serve excellently for average color dis- 
crimination, for general observation of 
colored materials, for discriminating 
merchandise displays, the illumination 
of colored flowers, objects, and most in- 
dustrial processes. Except in the very 
deep violet, and in the deep red, the 
daylight phosphor is a reasonably close 
duplicate of sunlight. However, where 
manufacture of dyes or careful grading 
of white or lightly tinted materials is 
necessary, the basic scientific unit for 
the more exacting (though not perfect) 

(Continued on page 370) 
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Fig. 1—Two qualities of daylight compared with the fluorescent Mazda lamp. 
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Commercial News Notes 


By C. E. Greenwood 


Commercial Director, Edison Electric Institute 


Rural Sales Conference 


i \HERE have been many heavy dis- 
cussions in the old country barn 
but. not always in the hayloft. The 

Model Electric Farm at the World’s 

Fair will not have a hay crop this sum- 

mer to store and the management offers 

the space for get-togethers of many 
varied groups. 

Quite fitting it is that the first Rural 
Sales Conference of Edison Electric In- 
stitute should be scheduled to meet in 
the HAYLOFT of the “Edison Barn” 
which has a seating capacity to take care 
of the utility and manufacturer represen- 
tatives expected to attend this Confer- 
ence on Sept. 21-22. On September 21 
there will be an all-day formal speaking 
program by leaders in the field of rural 
sales development, and this will be fol- 
lowed on the second day by a Round- 
Table discussion. 

The Electrified Farm. covers but one 
acre of ground, yet the many services 
available to the farmer are visualized. 
This will be a fitting atmosphere in 
which to hold such meetings. 


New Wiring Booklets 

Everyone engaged in load building 
activities is familiar with the obstacles 
to be overcome in bringing to the con- 
sumers of electricity adequate copper ca- 
pacities in all classes of structures. This 
has been the bugbear of the industry for 
many years. There has been effective 
research in the field and prolific discus- 
sion of the problems involved, and from 
time to time solutions have been offered. 
But perhaps the greatest forward step is 
the practical one visualized in a series 
of three booklets to be issued this month 
by the Edison Electric Institute. Read- 
ers will find announcement of these 
booklets on page 337 of this issue. 
The series includes presentations on Basic 
Faciors of Adequate Wiring; Covered 
Neutral Cable Helps Sell Adequate 
Home Wiring; and the Commercial 
Building Rewiring Market. 

The electrical industry including in- 
spectors and wiremen; the building in- 
dustry including architects; builders and 
building service agents, will realize that 
sate, effective and low-cost methods -of 


obtaining adequate wiring for the many 
appliance services are available to them. 

Every utility man should promote the 
common advantages to be gained by the 
general adoption of such material and 
methods in modernizing old structures. 
We have done a lot of talking about ade- 
quate wiring. Opportunity lies ahead 
to hurdle one of the most serious ob- 
stacles. And once every group under- 
stands the profit possibilities for all 
groups, and the general benefit to the 
electrical consumers, rapid progress is 
assured. 


Better Light-Better Sight 


There will be a mild echo of the Jubi- 
lee of Light in the month of October 
which is the Sixtieth Anniversary of the 
Incandescent Lamp. THE DAWN OF A 
New Day through Better Licurt- 
BETTER SIGHT will be the coordinating 
theme for aggressive promotion of light 
for seeing. 

Starting September 24 the Better Vi- 
sion Institute will promote Better Living 
through Better Vision, which is a strong 
opener for the light and sight activities 
planned for October by the cooperating 
units in the Better Light-Better Sight 
Bureau. The 1939-40 lighting season 
will therefore be ushered in with a gusto 
that should continue throughout the 
season. 

Readers of the Better Light-Better 
Sight News saw in the June issue some 
of the promotional material which would 
be available through the bureau. A Plan 
Book is about ready for wide distribu- 
tion; attractive display pieces, posters, 
newspaper mats and other items are ex- 
pected to be distributed by the thou- 
sands. The usual industry stimulation 
will again push us forward in our job 
of interpreting correct lighting to the 
public. 

Commercial executives are urged to 
be watchful for further announcements. 


Over THE Four MILLION mark is 
the record of sale of IES “tagged” lamps 
since this improved type of lamp was 
introduced to assure Light for Seeing. 
The scientific lighting idea has been sold 
so that it is estimated another four mil- 
lion have been marketed without tags. 


The peak year was in 1936 when sales 
exceeded a million. Most inspiring in 
the record of development in these lamps 
is the combination of scientific principles 
of lighting combined with styling to 
please even some of the interior deco- 
rator fraternity. The. Blue Ribbon series 
of lamps produced last year was an ex- 
ample of what can be done to add beauty 
to light value. 


Modern Kitchen Program 

W. H. Sammis, vice-president, Com- 
monwealth & Southern Corporation, has 
now taken the helm and will steer the 
Modern Kitchen Bureau in its forward 
progress. 

The retiring chairman, G. E. Whit- 
well, vice-president, Philadelphia Elec- 
tric Company, has given a whole-hearted, 
forceful and effective service as chairman 
since the formation of the Bureau, and 
has brought it to a perfected and smooth 
running organization. Mr. Whitwell 
will continue on the executive commit- 
tee of the bureau. The companies repre- 
sented in the Commonwealth & South- 
ern properties have been enthusiastically 
promoting electric kitchen equipment 
for many years, and in Mr. Sammis we 
have a man of experience in committee 
work who is likewise sympathetic to the 
objectives of the bureau. The Fall Pro- 
gram will include five avenues of effort 
—electric cooking, electric water heat- 
ing, electric refrigeration, electric roast- 
ers and the promotion of the electrified 
kitchen idea itself. The initiation of a 
new styling for the kitchen, in which 
modernization and electrification have 
become synonymous, is the important 
background for ensemble selling. 

Getting its inspiration from the 
World’s Fair, a National Electric Range 
Exposition will be conducted during 
September and October. This means that 
the utility or dealer will conduct his own 
electric range exposition in his own store. 
In other words there will be synchroni- 
zation of hundreds of these valuable 
displays for which tie-in material such as 
window banners, direct mail folders, 
newspaper copy and radio spot announce- 
ments will be made available. 

The criticism of the uninitiated that 
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electric ranges are slow, and cost of op- 
eration is high, has been blasted in ad- 
vertising of the past and for this year 
the cleanliness and safety of electric 
ranges will be the high spots for indus- 
try attention. 

National advertising in the September, 
October and November issues of Better 
Homes and Gardens, stressing the ad- 
vantage of electirc water heating, and 
directing the reader to his electric service 
company to ask about the low electric 
rates for this service, takes the place of 
the National advertising on electric 
ranges. A TIME TO CHANGE campaign 
has been prepared, again for local use. 
Promotional material will include a di- 
rect mail campaign of two pieces, a 
series of five newspaper advertisements, 
a selling guide which acts as informa- 
tion for salesmen and also for prospects. 
Another feature of the water heating ac- 
tivity is ‘a Retail Salesmen’s Contest for 
the best letters on the subject, “How I 
Sell Electric Water Heaters.” And, of 
course, the major prize of $1,000 for 
the utility doing the best all-round job 
in the development of electric water 
heater load in 1939 will be featured. 

The Scotch-Eskimo campaign which 
has been so successfully applied in scores 
of communities throughout the United 
States to sell electric refrigeration will 
be continued throughout the balance of 
the year. Fortunately the positive ad- 
vantages of modern electric refrigerators 
are sold in the campaign material which 
consists of six newspaper advertisements, 
a window banner, counter cards, a sales 
training booklet and a direct mailing 
piece for consumers. 

The Electric Roaster Program was an 
added feature of the general promotional 
plan this year. Extensive advertising has 
appeared in National media such as 
McCall's, Woman’s Home Companion 
and the Saturday Evening Post. Happily 
the Bureau announces that another series 
of advertisements will be used in the 
' October, November and December is- 
sues of National magazines. Again there 
will be the essential tie-in material for 
local consumption such as tie-in news- 
paper advertisements, window banners, 
counter cards and radio spot announce- 
ments. An added feature of importance 
is a sound slide film which will be fur- 
nished at cost for use at dealer meetings. 

The Bureau urges continuance in sell- 
ing the all-electric kitchen idea, either as 
a group purchase, or a step-by-step plan 
for acquiring complete equipment. There 
are available kitchen planning kits, book- 
lets on the modern all-electric kitchen, 


EDISON ELECTRIC INSTITUTE BULLETIN 


counter cards, car cards, an animated 
window display sign and a sound slide 
film for use in publicity. The Executive 
Committee of the Bureau has made 
careful study of the needs of the utility 
for promotional items and the curve of 
the demand for promotional pieces de- 
veloped by the National Bureau has 
been continuing a rapid upward trend. 


StuM CLEARANCE Projects have be- 
come an important consideration from 
the kitchen equipment angle and a joint 
committee has been organized between 
NEMA and EEI to cooperate with the 
United States Housing Authority in pro- 
ducing essential data required in deter- 
mining upon type of cooking equipment. 
W. H. Sammis is Chairman of this com- 
mittee which consists of W. H. Burke 
and H. P. Liversidge as the other utility 
members, and C. E. Wilson, C. E. 
Stevens and H. E. Blood representing 
the manufacturer group. 


Sales Training 

The date for final commitments for 
proposed courses on CUSTOMER RELA- 
TIONS and RESIDENTIAL APPLIANCE 
SALEs has been extended to August first. 
If interest warrants, the Institute will 
proceed with the development of these 
courses. The General Sales Committee 
recognizes the importance of better 
trained personnel and is attempting to 
give every means of assistance that is 
possible to obtain results. 

Extensive field surveys will be re- 
quired before any text books are written. 

The Sales Training Committee under 
R. H. Fite, Jr., is proceeding with a 
different approach to the training of em- 
ployees for better public relations in a 
combination course of sound slide film 
and Leader Manuals. Preparation is 
going forward with distribution promised 


for this Fall. 


DEALER SALES of household equip- 
ment have been holding their own de- 
spite general business conditions. In 
fact, the dealer has been doing the lion’s 
share of the selling for the past few years, 
and in 1938 but 14 per cent to 15 per 
cent of the total volume of business was 
sold by utility companies. The dealer 
in electrical equipment has become a cen- 
ter of interest for both manufacturer and 

_ utility in the problem of distribution. 
The need for more and better trained 
dealers and dealer sales people is im- 
pressed upon us daily. 

The obligation rests on the manufac- 
turer and utility to give all possible as- 
sistance in training those who are taking 
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PRIZE PAPER CONTESTS 
ON 
COMMERCIAL ELECTRIC 
COUNTER COOKING 


The Commercial Electric Cook- 
ing Council announces a contest 
open to all salesmen in the commer- 
cial electric cooking field for the 
best papers on the subject HOW I 
SELL ELECTRIC COUNTER 
COOKING. 


THE PRIZES for the best five papers 
are $100, $50, $25, $15 and $10 in 
order of their excellence. 


THE CONTEST DATES are from 
September Sth until midnight October 
31st, 1939. 


THE PAPERS should be limited to 
1500 words, and should be written on 
one side only, preferably by type- 
writer. Papers may be accompanied 
by photographs. 


PAPERS should be sent to the Com- 
mercial Electric Cooking Council, 420 
Lexington Avenue, New York City, 
any time between the dates specified. 


JUDGES prominent in the electrical 
field will be selected to determine the 
winners. 


WINNERS will be notified direct and 
publication of the winners will appear 
in the E.E.I. BULLETIN. 


THE CONTEST is open to both util- 
ity and dealer salesmen. 


This is the first real opportunity 
presented to salesmen in the field 
of electric counter cooking equip- 
ment to compete in such a contest. 
Those wishing to enter should 
write the Council for further de- 
tails of Terms and Conditions. 











the story of electric appliance service to 
the consumer. The USE of the appli- 
ances is: vital in utility selling and too 
often the dealer forgets this important 
phase of customer interest. 


Chairman H. E. Dexter held a meet- 
ing of the General Sales Committee dur- 
ing the annual Convention in June and 
has sent out a call for the next meeting 
on September 20 at Headquarters of 
Edison Electric Institute, New York 
City, when final programs of committee 
activity will be defined for the coming 
administrative year. 
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Streamlined Electric Water Heating 


By R. C. Bryce 


Supervisor, Electric Range &§ Water Heater Sales Section, Philadelphia Electric Co. 


‘HEN the need for building 
W ceisensa load, at an acceler- 

ated pace, became apparent in 
1930, the Philadelphia Electric Com- 
pany selected Electric Ranges and Wa- 
ter Heaters as the logical means of 
rapidly increasing the sale of kilowatt- 
hours. The results since have been very 
gratifying. 

The prime requisite for successful pro- 
motion of electric hot water service is to 
provide a type of installation that will 
produce an adequate supply of hot water 
at reasonable cost. This has been the 
guiding principle in the developing of 
electric water heating load by the Phila- 
delphia Electric Company. Not simply 
to sell a large volume of electric water 
heaters but rather to provide a satisfac- 
tory service for every customer whose 
needs can be served uncer “Off-Peak” 
operation has been the aim of the com- 
pany. 

The soundness of this program is best 
illustrated by the fact that the electric 
water heater proved to be nut only a 
revenue producer for the company, but 
also the most satisfactory electrical ap- 
pliance merchandised by the company. 

At the present rate of increase, the 
average annual domestic use per cus- 
tomer will exceed 1000 kwhr before the 
end of the year 1939. Today the com- 
pany has approximately 45,000 electric 
ranges and 20,000 electric water heaters 
on its lines. The average annual in- 
crease in domestic load for the past three 
years has not been less than 75 kwhr per 
customer. Much of this increase is the 
direct result of the successful promotion 
of electric water heating. For the past 
several years, installations of electric wa- 
ter heaters on the lines of the company 
have exceeded the number installed by 
any other operating utility in the coun- 
try. 

Research 


When it was decided to promote ag- 
gressively the sale of storage water heat- 
ers, the equipment then available was 
not considered satisfactory. Improve- 
ments were required and test specifica- 
tions were established to determine 
whether the performance of heaters com- 
plied with the company’s requirements. 
Incidentally, manufacturers desiring to 


participate in the company’s ‘“Coopera- 
tive Plans for the Sale and Installation 
of Electric Water Heaters” are required 
to have their equipment tested and are 
accepted only when the results of the 
tests are satisfactory. 


By means of these test specifications, 
the company has been instrumental in 
accelerating the improvement of quality. 
A few of the requirements follow: 

(a) Thermal insulation had to be in- 
creased to minimize heat losses. 

(b) A cold water baffle had to be provided 
to minimize the degree of mixing cold wa- 
ter with stored hot water. 

(c) Metallic connections to tank had to 
be minimized to reduce heat losses. 

(d) Heat traps had to be provided in 
Hot outlet and Cold water inlet pipes. 

(e) Fidelity of thermostats had to be im- 
proved. 

(f) Maximum cut-out temperature (gal- 
vanized tanks) was limited to 160 F. to pro- 
long tank life. 

(g) Accommodation had to be provided 
in the crown of the tank for immersion type 
temperature-pressure relief devices. 

The research which produced the fore- 
going and many other requirements of 
the Company’s Test Specifications re- 
sulted in a reduction of approximately 
20 per cent in stand-by losses alone. 

Other research by the company 
prompted installation of an approved 
type temperature-pressure relief valve in 
every heater installed to insure a maxi- 
mum of safety. In collaboration with 
manufacturers, efforts are being made to 
stimulate production of a satisfactory 
type thermally-operated electric circuit- 
opening device which will eliminate the 
usual spillage of water which occurs 
when present types of safety valves func- 
tion. Incidentally, the company has 
established test specifications for such a 
device and it is expected that a satisfac- 
tory type will be available to the trade 
shortly. 

“Off-Peak” Operation 

When the company embarked on ac- 
tive promotion of ranges and water heat- 
ers, it was felt that the supply of service 
to domestic customers attains its best 
economic value only when both devices 
are used. In other words, it was be- 
lieved that a large saturation of electric 
ranges, independent of electric water 
heaters or vice versa, was not desirable 
because the load of either device alone 





would increase the cost of supplying the 
device beyond the profit level. 

The lowest utility cost to serve the 
water heating load will result when 
minimum demands are added by the wa- 
ter heating load. Under this condition, 
capital costs to serve are minimized, the 
load factor of existing investment is im- 
proved and a substantial proportion of 
gross revenue will be reflected in operat- 
ing income. 

It was determined that the water 
heaters should be operated on a time- 
controlled “Off-Peak” basis, and that 
the number of water heater installations 
should approximate 50 to 60 per cent 
of the number of ranges installed. 

These considerations, the versatility 
of the electric water heater and a study 
of domestic load curves prompted use 
of an “Off-Peak” schedule. Charging 
hours are from 10:30 p. m. to 4:00 p. m. 
of the day following. In other words, 
electric supply to the heaters is available 
for 17% hours daily. The service is in- 
terrupted by a time switch which is fur- 
nished. 

A volume of business is necessary to 
obtain the real advantages of water 
heater load, with respect to filling the 
valleys of the daily load curve with lit- 
tle if any increase in the maximum de- 
mand on the system. Further, it is 
necessary that a competitive rate for 
heating water be available to obtain and 
hold the business. To this end, the com- 
pany supplies “Heat-Storage”’ service at 
9 mills per kwhr. This service is sepa- 
rately metered and a minimum charge of 
$1 per month prevails. 


Type Heaters 

Under “Off-Peak” operation it is es- 
sential that careful attention be given to 
the matter of installing the proper size 
heater for the particular family. This 
problem has been simplified for our sales 
personnel by schooling them in the ap- 
plication of several rules of thumb. 

Only 50 and 80-gallon heaters are 
supplied by the company. Both heaters 
have single lower elements. Heat stor- 
age installations are 230 volt, alternat- 
ing-current, 2-:vire, single-phase, 60 
cycle. The standard installed wattage 
of the 50-gallom heater is 1500 watts, 
and 2500 watts for the 80-gallon heater. 
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These installed wattages approximate 
30 watts per gallon of storage capacity. 
This factor represents a compromise be- 
tween minimization of demand on the 
system and the wattage necessary to in- 
sure all of the water in the heaters be- 
ing at cut-out (150 F.) temperature at 
7:00 a. m. each day. Also, this ratio 
serves very satisfactorily with respect to 
replacing the hot water withdrawn from 
the tanks during the period of 7:00 a. m. 
to 4:00 p. m. daily so that the heaters 
will enter the “On-Peak” (shut-off) 
period with most if not all of the water 
in the tanks at 150 F. 

When capacity in excess of 80 gallons 
is required, two or more heaters are con- 
nected in parallel to serve the custom- 
er’s requirements—or separate heaters 
are installed to serve separate sections 
of the residence. 

The limitation of sizes available for 
sale minimizes stock investment and 
simplifies matters materially. Heaters 
under 50 gallon capacity are not con- 
sidered because generally they do not 
provide sufficient storage to carry through 
the daily period (4:00 to 10:30 p. m.) 
during which no energy is supplied to the 
heaters. A 66-gallon heater is not stock- 
ed because its selling price is not much 
lower than the list price of the 80-gallon 
heater and the latter costs little if any 
more to operate. 

Round type heaters only are featured 
as practically every heater sold is in- 
stalled in the basement. 


Sizing Heaters 


Many steps could be detailed as a 
guide to determining the size of heater 
necessary to supply any family. This 
subject can be complicated by consider- 
ing such items as water pressures, tak- 
ing readings of the cold water meter, 
trying to determine the amount of hot 
water required for baths of various 
depths in a given size bath tub, the num- 
ber of hot water outlets, length of pipe 
runs and so forth. While it is interest- 
ing to know how to use such data, it is 
not necessary for run-of-the-mine sell- 
ing. Good salesmen have no desire to 
become engineers. We simplify the mat- 
ter for our sales personnel by reducing 
details on this subject to bare essentials. 

The Philadelphia Electric Company 
sales organization understands that: 

(a) Under the company’s schedule of in- 
stalled wattages and charging hours, an 
automatic heater will deliver daily about 
one and one-half times its rated storage ca- 


pacity of water heated 100 F. above cold 
water temperature. In other words, a 50- 


gallon heater will deliver a maximum of 
about 75 gallons and an 80-gallon heater 
will approximate 120 gallons per day where 
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the hot water is withdrawn 


fashion. 


(b) The water heated per hour or re- 
covery rate for a 50-gallon heater is 6 gal- 
lons per hour and 10 gallons per hour for 
an 80-gallon heater on the basis of the par- 
ticular installed wattages. 

(c) The average family wash (clothes) 
requires 30 to 40 gallons of hot water. 

(d) About 12 gallons of 150 F. water is 
required for mixing with cold water for 
the average tub or show bath. 


(e) Although all of the water in the tank 
be at 150 F. at 4:00 p. m. (beginning of 
shut-off period) the amount of hot water 
available must be regarded as less than 
the actual storage capacity of the heater by 
virtue of the zone where incoming cold wa- 
ter mixes with stored hot water. This zone 
approximates 10 per cent of storage capacity 
and moves upward in the tank as hot water 
is used. 

(f) The storage capacity of the heater 
must be such as will provide a reserve of 
several gallons of 150 F. water per person 
after the customer’s daily peak use of hot 
water has been supplied. 


in average 


With these facts in mind the sales- 
man is required to consider: 
(1) The number of persons in the family 


(counting each child as an adult and each 
servant as two persons). 


(2) The day on which the greatest amount 
of hot water will be used and the hours of 
this maximum day during which the greatest 
withdrawals will be made. 


(3) The greatest number of baths likely 
to be taken after 2 p. m. on any day. 


(4) Whether laundry is done at home and 
if so by what means. 


(5) The standard of living of the family. 


By tactful questioning, the salesman 
determines the nature and time of the 
peak withdrawals. Knowing the quan- 
tities of water required for the various 
purposes and that a reserve margin must 
be maintained, he is able to gauge the 
size of heater necessary. 

About 65 per cent of electric water 
heaters sold by the company are 50-gal- 
lon heaters. This capacity is adequate 
to provide sufficient hot water for the 
average family in the Philadelphia area. 


Installation Policy and Procedure 

The company’s installation policy and 
procedure is designed to insure that its 
customers are supplied with approved 
type heaters of correct size and that the 
heaters be properly installed. Thus only 
can a maximum of safety and efficiency 
be assured. 

The company contributes toward the 
cost of installing approved makes of 
heaters. To obtain eligibility for instal- 
lation allowance, manufacturers are re- 
quired to have their heater tested (at 
their expense) by the company’s author- 
ized testing agent. The tests must be 
in accordance with the company’s test- 
ing procedure (EEI Publication No. F8 
—NEMA Publication No. 103). The 
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results of the tests are used to determine 
whether the product is eligible for list- 
ing. 

Every sale of a heater for installation 
on the company’s lines, whether by the 
company or a dealer, is surveyed by an 
estimator employed by the company. The 
estimator is schooled to determine 
whether the heater is of adequate ca- 
pacity to serve the customer. Where an 
improper size has been sold he returns 
the request for installation to source 
with his recommendation. 

Where the capacity of the heater sold 
is satisfactory, the estimator prepares 
specifications for the installation. The 
job is awarded to a contractor-dealer un- 
der a competitive bidding system. With- 
in 48 hours after the heater has been 
installed, the estimator inspects the con- 
tractor’s work to insure that the instal- 
lation specifications have been complied 
with and that the equipment is operating 
satisfactorily. 


Summary 

Water heating is another job which 
can be done better with electricity than 
with any other fuel. An electric water 
heater will use more kilowatthours than 
the total for lighting and all other de- 
vices in the average home. It is a ser- 
vice which customers can afford to buy. 

Consumer acceptance of this product 
can be created readily and should be as 
the next logical step towards the “All- 
Electric Home.” 

Capitalize on the “Romance” value of 
electric water heating. 


Colors of Daylight and of 
Daylight Fluorescent Lamps 
(Continued from page 366) 


work still consists of the proper com- 
bination of a Mazda filament lamp and 
its daylight glass filter. 

There need be but few overlapping 
fields of application. The latter unit is 
a scientific instrument adjustable for 
different degrees of daylight and for 
very exact color matching jobs. The 
daylight fluorescent lamp is not ad- § 
justable in quality by voltage variations 
or other means from its basic 6500°K 
daylight quality and it is properly ap 
plied for color discrimination, color en- 
hancement and an average reproduction 
of an average of one kind of daylight 
color. ! 
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“Dawn of a New Day” Is Theme For 
Better Light-Better Sight Program 


66 HE Dawn of a New Day 
Through Better Light-Better 
‘Sight” will be the unifying 
theme of Better Light-Better Sight pro- 


motion scheduled for the coming fall - 


and winter months, as announced re- 
cently by the Executive Committee of 
the Bureau. Detailed programs are be- 
ing developed, not only by the Bureau 
itself, but also by many of the spon- 
soring groups. 

Among the most important of 
the activities now planned is a 
concentrated Better Vision 
drive which is scheduled for 
most of September. Responsi- 
bility for this effort has been 
assumed by M. J. Julian, / 
president of the Better Vision 
Institute. Optical interests 
will lead the way, but the 
campaign is on so broad a 
basis that it deserves, and is 
expected to obtain, the sup- 
port of every individual or 
group working for the further- 
ance of the Better Light-Better 
Sight movement. 

Mr. Julian reports that ar- 
rangements have already been 
made for a special issue of the 
Bulletin of the Better Vision In- 
stitute, which will go to more 
than 6500 members of the Insti- 
tute. This publication will em- 
phasize the importance of the 
drive and will present a wide variety 
of promotional material for use by mem- 
bers and others. There will be a com- 
plete series of newspaper advertisements ; 
suggested letters, radio shorts and many 
other items. The support given by util- 
ity and electrical groups to the Better 
Vision activity will be emphasized, and 
the optical men will be urged to arrange 
for local cooperation with these groups. 

In support of the Bulletin, Better Vi- 
sion Institute will carry out a publicity 
program which will include news re- 
leases to 2000 newspapers and 600 radio 
stations. Special electrically recorded 
radio programs will be prepared, and it 
is also expected that additional broad- 
casts will be arranged over the Columbia 
and National Broadcasting networks. 

Materials and suggestions from the 
National Better Light-Better Sight Bu- 


reau, covering the whole fall and winter 
period as well as the Better Vision cam- 
paign, will be issued in the form of a 
Plan Book, which is now ready for dis- 
tribution. Among the items announced 
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in this Plan Book are the sound slide film 
for children; a series of newspaper ad- 
vertisements of various sizes; , radio 
scripts, displays, and much other ma- 
terial. 

Work is now under way on a large 
display piece suitable for windows, 
shows, exhibits, etc., which is to incor- 
porate the new theme, “The Dawn of 
a New Day Through Better Light- 
Better Sight,” and also on several small- 
er display pieces. Ashton B. Collins is 
laying plans to have Reddy Kilowatt 
participate in his usual effective way. 

The Bureau plans to make use again 
of a device which has always proved suc- 
cessful in the past—a sample newspaper 
page incorporating interesting news and 
feature items concerning various phases 
of the Better Light-Better Sight move- 
ment. Space is provided on this page for 


. 


ZY 


a number of local advertisements. With 
utility companies taking the largest ad- 
vertising space, many newspapers have 
found it profitable to obtain related ad- 
vertising to fill the page, and to run it 
in its entirety. 
A spread sheet picturing successful 
exhibits, shows and demonstrations of 
past years is contemplated, as is an 
outline of at least one contest suitable 
for use in any locality. 
In the opinion of the National 
Better Light-Better Sight Bureau 
the accumulative effect of the 
past five years’ efforts on Bet- 
ter Light-Better Sight is now 
reaching a point where the 
most intensive sales promo- 
tion is needed to capitalize 
fully on the solid foundation 
built. 
J. E. North, Chairman of 
the National Better Light- 
Better Sight Bureau, in a re- 
cent speech at the New York 
World’s Fair emphasizing the 
“Dawn of a New Day” theme, 
said “Old eyes and young eyes 
will be brighter in the world of 
tomorrow,” thanks to advance- 
ments in lighting, and stay bright 
longer. Light will guard the 
safety of pedestrians and drivers 
on the streets and highways of 
tomorrow. The astounding num- 
ber of fatal accidents which occur 
nightly because of inadequate street and 
highway lighting will not be a public 
plague. Traffic will move as fast and 
with as little confusion at night as by 
day. Thanks to this improved lighting, 
our thoroughfares and boulevards will 
become arteries of civic beauty to which 
we will point with justifiable pride. 
“The dawn of a new day through Bet- 
ter Light looms before every one of us 
who uses his eyes in any kind of human 
endeavor—a new day that begins when- 
ever natural light is insufficient for com- 
fortable use of the eyes. The eyes of all 
mankind will be the chief benefactors. 
Natural abilities and talents can be util- 
ized more effectively for individual im- 
provement and personal advancement. 
Students will be able to learn faster 
and easier and parents’ eyes see better 
and tire less quickly.” 
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Michigan Association Meeting 


ORE than 400 utility representa- 
tives attended the meeting of the 
Michigan Electric Light Association, 
held at Mackinac Island, June 29-July 
1. Edward Vennard, Vice-President, 
Middle West Service Company told the 
meeting that a major problem of indus- 
try is to meet militant attacks of minor- 
ities who sincerely believe that the pres- 
ent private enterprise-profit system is not 
in the best interest of all. 

Mr. Vennard pointed out the possible 
effects of a hostile public sentiment 
against business in general and stated 
that the chief problem was to win more 
favorable public relations. 

This situation can be met, he said, by 
telling the public the true story, by 
adopting policies and practices that will 
win public approval and by an approach 
to employee and public relations on the 
basis that this is the biggest single job 
confronting executives and supervisors. 

A round up of utility progress was 
the theme of President W. C. Blanchard 
of Michigan Public Service Co. He 
cited statistics of the industry covering 
1938 operations and showed that Michi- 
gan had moved along in conformity to 
the general trend. 

The importance of personnel was 
stressed by B. A. Thornton of Indiana 
and Michigan Electric. He pointed out 
that the economic value of utility per- 
sonnel was about equal to the value of 
physical assets with an investment per 
employee higher than is found in other 
industries. 

In 21 Michigan towns having junior 
high schools General Electric has spon- 
sored an educational program for light- 
ing that is accepted as well worth while 
by educators. A manual has been pre- 
pared for teachers and students which 
they purchase and General Electric loans 
the light meters through which the tangi- 
ble aspects of the work are developed. 
G. T. Bogard told of the project and 
said results to date were encouraging. 

Interest in the new fluorescent light- 
ing was exhibited when T. P. Brown of 
General Electric and W. A. Stannard of 
Consumers Power discussed its theory 
and application. 

A dirt farmer, W. C. Schoof, told 


how he had developed a complete elec-* 


tric home and electrified farm operations 
at a profit as well as living on city stand- 
ards. He operates 123 acres of diversi- 
fied farm area with some dairying. On 
his farm operations, he figures a total 


cost of $219 a year as against a cost of 
$650 a year by use of old methods, and 
this saving more than pays for his elec- 
trified home where electric bill is $11.40 
a month. He uses portable motors and 
specially designed equipment on the farm 
and said that the use of electricity had 
not only made him money; it also made 
him, his family and his labor contented 
and happy. 

A forum was held on selling. Electric 
cookers were urged as good build-up 
items toward the ultimate use of major 
appliances. L. L. Clemmer discussed the 
refrigerator trade-in situation and said 
the industry was paying too much for 
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old ice boxes and old refrigerators. He 
suggested some standardization in prac- 
tice such as is had in automobile sales. He 
urged that the price paid should be based 
upon reconditioning cost, the price at 
which the old unit could be sold and 
the cost of handling and reselling. The 
refrigerator business has reached a stage 
of saturation and a marketing condition 
where trade-in practices should be given 
serious study by the industry. C. J. Mc- 
Quiggan led the discussion on sales to 
minimum use customers and O. P. B. 
Johnson on sales of electric water heat- 
ers. 

M. W. Arthur, vice-president of Con- 
sumers Power Co., was elected president 
for the coming year. 


Canadian Association Meeting 


HE annual convention of the Cana- 

dian Electrical Association held at 
Digby, Nova Scotia, June 21-24, at- 
tracted 275 delegates and guests for the 
three and one-half day meeting. Among 
the guests were Dr. T. H. Hogg, chair- 
man and chief engineer of the Hydro- 
Electric Power Commission of Ontario, 
Prof. H. W. McKiel, president of the 
Engineering Institute of Canada and 
Premier Angus L. Macdonald of Nova 
Scotia, who delivered an interesting ad- 
dress at the annual banquet. 

Reports were heard from 24 commit- 
tees. Special papers delivered included: 
“Our Common Objective” by J. S. 
Keenan and H. H. Rimmer, Canadian 
General Electric Co. ; “‘Pressure-Treated 
Pine Poles” by A. R. Colman, Bell Tele- 
phone Co. of Canada; “Mechanical 
Analogy of Transmission Line Surges” 
by Charles F. Wagner, Westinghouse 
Electric & Manufacturing Co., East 
Pittsburgh, Pa. and “Dealer Dividends” 
by W. C. Mainwaring, B. C. Electric 
Railway Co., Ltd. 

In introducing the Premier of Nova 
Scotia at the annual banquet, Maurice 
C. Gilman, president of the association, 
stated that Mr. Macdonald recognized 
the unjust discrimination that frequently 
exists through wrong taxation, and that 
he understood that in Nova Scotia the 
unequal taxation of government and pri- 
vately owned utilities would soon be 
eliminated. 

In his president’s report, Mr. Gilman 
reviewed the activities in which the asso- 


ciation participated during the past year, 
and commented briefly on the present 
status of the electric uility business in 
Canada. 

“At the end of 1938,” Mr. Gilman 
said, “there was approximately $1,500,- 
000,000 of capital in our electric util- 
ities, an increase of 56 per cent over the 
figure of ten years ago. This large invest- 
ment represented 7,430,000 hp. of in- 
stalled generating capacity, which is an 
increase of 60 per cent in ten years. 
With this generating capacity, a total of 
approximately 26,000,000,000 kwhr 
were produced in 1938. This in turn 
is 59 per cent more than our output of 
ten years ago. . . . However, these fig- 
ures do not tell the whole story. In 
1938 the revenue which our utilities 
received, totaled approximately $137,- 
000,000. It is important to realize that 
this figure is only 22 per cent higher 
than that of ten years ago. Thus, while 
the capital investment, capacity and out- 
put of our utilities has increased in a 
decade. by approximately 60 per cent, 
our annual revenue from the sale of 
electricity has increased but a little more 
than 20 per cent. In other words during 
this ten-year period the average price of 
our product has decreased more than 20 
per cent. How many other services or 


commodities do you know that are avail- 
able to us today at prices 20 per cent be- 
low those of ten years ago?... 
J. E. Lawson of the Canadian Ni- 
agara Power Co., was elected president 
of the association for the coming year. 


” 
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Public Utilities Advertising 
Association Convention 


ITH one of the largest atten- 

dances on record and the most 
representative from a geographic stand- 
point, the annual convention of the Pub- 
lic Utilities Advertising Association, held 
in New York City, June 19-22, was 
pronounced the most stimulating and 
productive yet held. 

Officers elected for the year 1939-40 
were: President, E. K. Hartzell, East 
Tennessee Light and Power Company, 
Bristol ; First vice-president, H. J. Rowe, 
Iowa Electric Light and Power Com- 
pany, Cedar Rapids; second vice-presi- 
dent, Al C. Joy; third vice-president, 
Clara H. Zillessen, Philadelphia Elec- 
tric Company; secretary, H. W. Olcott, 
Bozell & Jacobs, Inc., Indianapolis, Ind. ; 
treasurer, T. H. Spain. 

A high spot of the convention was 
the presentation of 59 awards to winning 
companies in the 1939 Better Copy Con- 
test. Among the awards to electric com- 
panies were the following: , 
Public Relations Newspaper Advertising 

Premier Award—Consolidated Edison Co. 

of New York, Inc. an 

Load Building Newspaper Advertising for 
Electric Companies 
Premier Award—The Cincinnati Gas & 
Electric Co. a 

Merchandise Newspaper Advertising for 
Electric Companies : 
Premier Award—Southern California Edi- 
son Co. 

Campaigns . ; . 
Awards of Exceptional Merit—Philadel- 
phia Electric Co., Consolidated Edison 
Co. of New York, Inc., Wisconsin Public 
Service Corp. 

Employe Magazines 
Premier Award—Philadelphia Co. 

Employe Newspapers 
Premier Award—The Cincinnati Gas & 
Electric Co. 

Domestic Bill Enclosures 
Premier Award—West Penn Power Co. 

Direct Mail Advertising 
Premier Award—Philadelphia Electric Co. 

Special Booklets, Pamphlets, etc. 

Premier Award—Georgia Power Co. 
Electric Window or Inside Display 

Premier Award—The Cincinnati Gas & 

Electric Co. 

Radio Advertising 
Premier Award—Consolidated Edison Co. 
of New York, Inc. 

Motion Pictures for Public Presentation 
Premier Award—Public Service Electric 
& Gas Co. 

Award of Merit—Consumers Power Co. 

Special Award—Pacific Gas & Electric Co. 
Sound Slide Films 


Premier Award—Public Service Electric 
& Gas Co. 


President Howard F. Weeks, Con- 
solidated Edison Company, opened the 
Monday morning session, June 19, and 
the keynote speaker was Floyd L. Car- 
lisle, chairman of the Consolidated Edi- 
son board of trustees. He noted the 


progress in advertising to a broader 
function, as evidenced at the Fair, of 
dramatizing the “American way.” He 
said that the utility industry has adjusted 
itself to changing conditions better than 
other businesses, and spoke optimistically 
about recent trends. 

Mr. Carlisle pointed out that a good 
deal of his hope for a change in the 
country’s affairs was based on his feeling 
that the man in the street is beginning 
to realize that he cannot get money sim- 
ply by printing it and that he cannot 
spend without producing. He declared 
that great lessons have been learned out 
of the depression and as a result many 
industries are in a much better condition 
than ever before. 

C. W. Kellogg, president of the Edi- 
son Electric Institute, spoke in detail 
on “Our Three-Sided Responsibility” to 
investors, customers, and employees. 

Thomas Carens, Boston Edison Com- 
pany, related in interesting fashion his 
company’s experiences during the 1938 
hurricane. His conclusions were: 

Be accurate and frank in answering 
telephone inquiries; set up more and de- 
centralized service points; there is no 
substitute for paid advertising in getting 
a message to the public; don’t worry 
about “your advertising budget in an 
emergency; tell the truth to create pa- 
tience and understanding among cus- 
tomers; impress on the community that 
utilities have come a long way in effi- 
cient and speedy service. 

In a vigorous talk on “Humanizing a 
Business Institution,’ Merryle Stanley 
Rukeyser, Economic Commentator for 
the Hearst newspapers and Interna- 
tional News Service, urged that a strong 
affirmative tone be used in institutional 
advertising. 

Feature of the Tuesday morning ses- 
sion was a stimulating paper by Kenneth 
Magers, Cincinnati Gas and Electric 
Company, on “How to Improve Institu- 
tional Advertising.” He declared that 
many utilities appropriate “millions for 
profit but not one cent for perpetuity” 
because they do little or no public rela- 
tions advertising. 

Al C. Joy, Advertising Manager of 
the Pacific Gas and Electric Company, 
San Francisco, enlivened the convention 
with an illuminating dissertation on tax 
advertising. Mr. Joy showed his lis- 
teners a wide assortment of tax adver- 
tisements that have been run by utilities, 
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discussing each. In summarizing, he 
said, “tax advertising can be one of the 
most valuable types of institutional ad- 
vertising, or it can be one of the least 
valuable. Even at its worst, and by that 
I mean its failure to conform to my own 
ideals, which after all are as likely as 
not all wrong, I do not believe the money 
spent for it is entirely wasted. 

As Chairman of the committee to 
study the usefulness of advertising ma- 
terial prepared by electric and gas appli- 
ance manufacturers for use by local util- 
ity companies, H. S. Metcalfe brought 
the convention a comprehensive report. 

Touching on the high spots, Mr. Met- 
calfe revealed a wealth of data secured 
by his committee. Surveys made among 
utilities formed the basis of much valu- 
able information for manufacturers in 
preparing future advertising material, to 
make it more effective for local use. 

In stating its conclusions, the report 
presented by Mr. Metcalfe said in part: 
“Any manufacturer, large or small, who 
wants to see his material more widely 
used, may well heed the oft repeated util- 
ity plea to offer material of a more gen- 
eral promotional nature than mere 
brand ballyhoo. 

“If he is a large manufacturer, he -can 
get more of his material used by cooper- 
ating with the smaller utilities, many of 
which depend upon outside help for their 
advertising. It does not seem unreason- 
able to suggest that the large manufac- 
turer prepare two sets of material. One 
of these sets, emphasizing a particular 
product, would be for utilities that sell 
merchandise. The other set, more pro- 
motional in character, would be for com- 
panies that do NOT sell merchandise. 

“Promotions of a general national 
character, such as the Modern Kitchen 
Bureau, Better Light-Better Sight Bu- 
reau, Adequate Wiring for the Home, 
etc., are shining examples of the more 
successful cooperative plans. If it is not 
practical for manufacturers to pay at- 
tention to the local problems of the 
utilities, their efforts might well be di- 
rected along the lines of these plans that 
are already operating successfully.” 

The essential details as to the how, 
who and why of the study are contained 
in the report which is to be sold to mem- 
bers of the Public Utilities Advertising 
Association for $1.00, and to non-mem- 
bers for $2.00 per cent. 

Orders for copies should be accom- 
panied by check in the proper amount 
made payable to Harold S. Metcalfe, 
West Penn Power Company, 14 Wood 
Street, Pittsburgh, Penna. 
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Research Committee Reports on 
Grounding Investigations 


T a meeting of the American Re- 
search Committee on Grounding, 
held in New York on June 23, 1939, its 
Technical Subcommittee reported the 
progress made on the investigations of 
electrical grounding on pipes within 
buildings, to the representatives of the 
fourteen national organizations cooperat- 
ing in this enterprise. The report covered 
the eighteen investigations which have 
been made since the previous meeting 
about a year ago. Twenty-seven cases 
had been reported on previously. In ad- 
dition to the field investigations a thor- 
ough review was made of the fundamen- 
tal studies being carried on by the Tech- 
nical Subcommittee. 
Field Investigations 

The subcommittee has spent consider- 
able time and effort investigating indi- 
vidual cases in the field where difficulty 
with either pipes or their contents might 
have been attributed to the effects of 
stray alternating current on the pipes as 
a result of electrical grounding. Several 
of these cases have added considerably to 
the committee’s understanding of this 
general problem, while others seem to 
contribute relatively little in additional 
information. 

One of the investigations involved a 
gas fire which resulted in serious dam- 
age to the building. In this case the gas 
meter and regulator valve had been dis- 
connected for repairs, and the service 
plugged without shutting off the gas 
supply from the 5-lb. street main. When 
the repairs had been completed and an 
effort made to reconnect the equipment, 
the gas ignited. The _ investigation 
showed that the grounding wire of an 
ac/dc radio set had been connected to the 
interior gas piping, which was very lim- 
ited in extent and not grounded when 
disconnected from the service. It is 
probable that the normal current through 
the condenser of this radio set created a 
spark when the contact between the in- 
terior piping and the grounded street 
piping was made in the process of at- 
tempting to replace the meter. Another 
case involving a radio ground was inves- 
tigated where a workman received a 
shock between disconnected house piping 
to which a radio set was connected and 
a grounded steam heating boiler. 

Two of the most interesting cases in- 
vestigated by the committee involved ad- 
jacent residences where copper tubing 
had failed within 2% years of installa- 


tion. In the first residence two sections 
of interior tubing had failed and some 
other sections were badly pitted on the 
inside. Still other sections carrying the 
same water at approximately the same 
temperature were in excellent condition. 
In the second house only one section of 
the tubing had failed. In the first house 
no stray current was found on any of 
the interior piping, but in the second 
house there was stray current on the in- 
terior piping. The copper tube service 
pipes to both houses, which carried un- 
balanced neutral currents, were found to 
be in good condition. Analyses of the 
various sections of pipe removed from 
these houses reveal that they all conform 
to the ASTM Specifications for copper 
tubing—99.9 per cent pure coper, free 
from cuprous oxide. At the present time 
the committee is studying the effects of 
the variables within the 1/10 of 1 per 
cent impurities permitted by the standard 
specifications. The analyses so far indi- 
cate that the small differences in some of 
these impurities may go far to explain 
the difference in corrosion of these pipes. 
In this case the water involved could be 
classified as a border line water as far 
as corrosiveness is concerned. 

In several cases blue staining of plumb- 
ing fixtures were involved. In two of 
these, the houses were new and the stain- 
ing disappeared after several months. In 
other cases corrosive water and various 
combinations of different metals in the 
piping system seem to be contributing 
factors. 

Rather extensive studies have been 
made of the effects on electrical ground- 
ing of the use of cement-asbestos mains 
instead of metallic mains. In one case the 
Water Company was planning to replace 
an 800-ft. dead-end cast iron main with 
a cement-asbestos main. This gave an 
opportunity for a study of conditions 
with the two types of mains. In another 
location the committee made an investi- 
gation in an area where cement-asbestos 
mains were extensively used. With ce- 
ment-asbestos mains it was found that 
the individual water service might have 
a relatively high resistance to ground and 
and that the main itself was essentially 
an insulator. In practically every case 
through contacts within the house other 
structures such as gas piping, sewer pip- 
ing, etc., contributed to lowering the 
overall resistance to ground. However, 
in several situations a low resistance to 
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ground was obtained only through the 
paralleling of the individual ground of 
many customers through the power sys- 
tem neutral. 

Fundamental Laboratory Studies 

Fundamental laboratory studies of the 
corrosion of metals with superimposed 
alternating and direct on galvanic cells 
is being continued. Apparatus has been 
developed such that instantaneous polar- 
ization effects can be studied. To date 
the tests have been made with copper 
electrodes in 1/10 normal sodium chlo- 
ride solution. The studies have included 
various values of alternating and direct 
current, both separately and in combina- 
tion. The tentative results obtained are: 

1. For d-c tests the oxygen content of the 
electrolyte has a very important influence on 
the polarization phenomena. 

2. The presence of alternating current has 
a negligible effect on the electrode potential 
at the current densities used in the test. 

3. Alternating current superimposed on di- 
rect current has negligible effect on the 
polarization caused by the direct current 
whether the alternating current is applied 
before or after the direct current. 

Before final conclusions can be drawn, 
considerably more laboratory work will 
be required. Further laboratory work 
will include electrodes of metals other 
than copper, other electrolytes, electrodes 
of diffrent sizes, and electrodes of dis- 
similar metals. 

Pipe Test 

The committee is also planning to con- 
duct further tests on pipes carrying al- 
ternating and direct current. It is 
planned to carefully control the condi- 
tions of these tests so as to eliminate, as 
far as possible, experimental error. It 
is expected to determine any effects on 
the water samples obtained from the 
pipes by taste and odor rating, and by 
spectrographic or chemical methods of 
analysis. Any effects on the pipes will 
also be observed. 

Summary 

In the investigations to date the com- 
mittee has found various unsafe and un- 
satisfactory conditions in electric wiring, 
water pipes, gas pipes, etc. Many of 
these were in violation of established 
good practice. However, to date the 
committee has been unable to find any 
case where electrical grounding was 
shown to be a material factor in causing 
damage to water pipes or their contents. 

The committee is still anxious to ob- 
tain additional field cases where it is be- 
lieved that electrical grounding might 
have some effect on corrosion of piping, 
impairment of water, sparking, or elec- 
tric shock, in order that its field investi- 
gations will cover the full range of field 
conditions. 
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Meeting of the Joint Subcommittee on 
Development and Research 


HE Joint Subcommittee on Devel- 

opment and Research met with its 
Project Committees on June 16, 1939, in 
New York, with Mr. Silver presiding. 
The following resolution was incorpo- 
rated in the records: 

Mr. Emerson P. Peck, member of the Joint 
Subcommittee on Development and Research 
from 1926 to 1934, died November 14, 1938. 
He was Chairman for the power representa- 
tives of Project Committee No. 9 from its 
organization in 1923 until its discontinuance 
in 1931, and of Project Committee 1A from 
1933 until 1936. He was not only a valued 
member of the Joint Subcommittee, but also 
took active interest in the details of project 
committee work. The Joint Subcommittee on 
Development and Research, by this resolu- 
tion, desires to record its profound regret at 
his death, and its recognition of the value 
and significance of his collaboration in its 
work, 


The various Project Committees pre- 
sented progress reports covering the work 
of the last six months. In addition to 
the progress reports three technical re- 
ports were presented. , 

Project Committee 2D—Specific De- 
vices, presented a Technical Report en- 
titled “Neutralizing Transformer Field 
Trial Near Oneonta, N. Y.” This field 
trial was made on the Troy-Elmira line 
of the New York Telephone Company 
as an experimental remedial measure 
against 60-cycle induced voltages. Staged 
full voltage tests and automatic oscillo- 
graph observations were made to deter- 
mine the efficacy of the transformers in 
neutralizing the effects of the 60-cycle 
induction. Tests were also made to de- 
termine the effect of these transformers 
on telephone and telegraph transmission, 
noise and crosstalk. The results of these 
tests are given in this report. There is 
also included a brief discussion of the 
preliminary work necessary in the design 
of the transformer installation, such as 
coupling and earth resistivity measure- 
ments and short-circuit current calcula- 
tions. 

This Project Committee presented a 
Special Technical Report entitled ““Neu- 
tralizing Transformer for Use on Com- 
munication Circuits Entering Power 
Stations.” This report discusses the use 
of neutralizing transformers on com- 
munication circuits entering power sta- 
tions. These transformers are used to 
protect the circuits against high voltages 
produced by station ground potential rise. 
Characteristics of the different types of 
transformers are given and a formula is 
presented which may be used in estimat- 


ing the effectiveness of the transformers 
in a particular situation. The methods 
which have been used in installing and 
protecting the transformer are discussed 
generally, while the final section deals 
with the results of operating experience, 
both from staged tests and trial installa- 
tions. 

Project Committee 2K—Coupling, 
presented a Technical Report entitled 
“Low-Frequency Induction in Long 
Cables—Calculation of Voltage Between 
Conductors and Sheath.” In long cables 
such as toll cables the shielding action ex- 
erted by currents induced in core con- 
ductors has an important effect upon the 
magnitude and distribution of induced 
voltage in the cable. Methods and data 
are given in this report for calculating 
the voltage between conductors and 
sheath in such cables for a variety of ter- 
minating arrangements as regards the 
core conductors. The calculations are il- 
lustrated by numerical examples relating 
to a long aerial voice-frequency cable, 
and the calculated results are compared 
with results of field tests carried out on 
the same cable. 

Announcement will be made when the 
reports are acted on by the Joint Com- 
mittee on Plant Coordination. 
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Officers Named by North- 
west Association 
E. E. ROYER, vice-president and 


e general manager of the Washing- 
ton Water Power Co., Spokane, was 
elected president of the Northwest Elec- 
tric Light & Power Association at its 
32nd annual meeting held on June 23 in 
Portland, Ore. He succeeds LeRoy A. 
Grettum, Eastern Oregon Light & Pow- 
er Co., Baker. 

C. J. Strike, president Idaho Power 
Co., was named vice-president of the 
association. State vice-presidents elected 
were: Idaho, John D. Orr, Idaho Power 
Co.; Montana, R. O. Kerr, Montana 
Power Co.; Oregon, O. B. Coldwell, 
Portland General Electric Co.; Utah, 
W. A. Huckins, Utah Power & Light 
Co.; Washington, Frank Walsh, Puget 
Sound Power & Light Co.; British Co- 
lumbia, E. H. Adams, B. C. Electric 
Railway Co. 

Mr. Royer announced the reappoint- 
ment of Berkeley Snow, Portland, as 
executive secretary, and the following 
section chairmen: accounting and busi- 
nes practice, R. W. Lawlor, Northwest- 
ern Electric Co., Portland; business 
development, C. Patrick Johnson, Puget 
Sound Power & Light Co., Seattle; en- 
gineering and operation, Paul P. Ash- 
worth, Telluride Power Co., Richfield, 
Utah. 





CORN-ON-THE-COB AT THE ELECTRIFIED FARM 
Grover A. Whalen, President of New York World’s Fair, is guest of Clayton 
Irwin, Managing Director of Electric Utilities Exhibit Corporation, at a 
luncheon of garden products grown at the ELECTRIFIED FARM; chicken, eggs 


ana milk also from the Farm. 


Left to right: Jesse F. Moulton, Farm Man- 


ager, Clayton Irwin, Grover Whalen and Mrs. Moulton. Sponsored by nearly 
150 Electric Light and Power Companies, the Farm shows more than 100 
practical applications of electricity. 
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The Electrification 
of Industry 


(Continued from page 344) 
Electrical Equipment Manufacturing 
The electrical equipment manufac- 

turers have also brought forth many new 
developments which have benefited the 
public directly. For example, the early 
Edison lamp cost $3, whereas today a 
100-watt lamp costs 15 cents and gives 
10 times the light. Stating it another 
way, the modern lamp, at one-twentieth 
the cost of the Edison lamp, gives 10 
times the light, or an overall improve- 
ment of 200 times, not to mention the 
durability and long life which the mod- 
ern lamp has. 

We also must not lose sight of the 
tremendous role the electrical equipment 
manufacturer has played in the creation 
of an electric standard of living in the 
home. 

It was not so many years ago that 
the average housewife had to do the 
family wash over a scrub-board. She 
did her cooking over a coal range which 
was dirty and hot and had very uneven 
control—she almost broke her back 
sweeping the carpets with a broom—the 
family health was impaired and food 
spoilage was high because of lack of 
adequate refrigeration methods. 

The electrical equipment manufac- 
turer developed the modern electric 
washer, the electric range, the electric 
vacuum cleaner, and the electric refrig- 
erator, as well as numerous other appli- 
ances. At first these were luxuries to be 
afforded only by a comparatively few, 
but cost reduction, based on effective 
manufacturing methods and new devel- 
opments, have reduced the price of elec- 
tric appliances so that today they are 
considered as the common necessities of 
life. These reductions in cost have been 
made in the face of continual improve- 
ment in the product. Take the electric 
refrigerator as an example. It has revo- 
lutionized the keeping of food in the 
homes—allowing the housewife to buy 
more economically and to reduce food 
spoilage to a minimum. It has been pos- 
sible to reduce the price of an electric 
refrigerator to less than 45 per cent of 
the price in 1926, because of improve- 
ment in engineering and manufacturing 
methods. Research and development 
have also improved the modern refriger- 
ator so that it only uses 40 per cent as 
much energy as did a refrigerator in 
1926. This, combined with the 40 per 
cent reduction in electric power rates 
over the same period, makes it possible 
to operate four 1939 refrigerators for 
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waukee, Wis. 


delphia, Pa. 


scott, Mass. 


chester, N. Y. 





CONVENTIONS AND MEETINGS 


JULY 


American Society of Civil Engineers, St. Francis Hotel, San Francisco, Cal. 


AUGUST 
Illuminating Engineering Society, Hotel Fairmont, San Francisco, Cal. 
National Association of Railroad and Utilities Commissioners, Seattle, Wash. 


Maryland Utilities Association, George Washington Hotel, Ocean City, Md. 


SEPTEMBER 
Rocky Mountain Electric League, Estes Park, Colo. 
General Sales Committee, EEI Headquarters, New York, N. Y. 
Rural Sales Conference, Hay Loft, Electrified Farm, World’s Fair, N. Y. 


Wisconsin Utilities Association, Accounting Section, Plankington Hotel, Mil- 


Indiana Electric Association, French Lick Springs, Ind. 


OCTOBER 


National Restaurant Association, Chicago, III. 





Third Annual Conference, Commercial Electric Cooking Council, Chicago, IIl. 
Electrical Equipment Committee, E. E. I.. New Ocean House, Swampscott, Mass. 
American Gas Association, New York City, N. Y. 


National Electrical Contractors Association, Bellevue-Stratford Hotel, Phila- 
Transmission and Distribution Committee, EEI, New Ocean House, Swamp- 


National Safety Council, Atlantic City, N. J. 


Empire State Gas and Electric Association, Westchester Country Club, West- 
National Electrical Manufacturers Association, Palmer House, Chicago, III. 
NOVEMBER 


Wisconsin Utilities Association, Electric, Commercial and Technical Divisions, 
Schroeder Hotel, Milwaukee, Wis. 





less than the operating cost of one in 
1926. 

Another example of changing an ap- 
pliance from a curiosity to a common- 
place article is the electric clock. In 1926, 
the average price of an electric clock was 
$25. There were 90,000 clocks sold that 
year. In 1938, the average price of a 
high quality electric clock was $4.80, a 
reduction of 80 per cent—and two mil- 
lion, five hundred thousand people pur- 
chased clocks last year. 

In 1938, electric irons cost only one- 
half what they did in 1926. 

Likewise, electric ranges only cost one- 
half of their former price. 

The facts that I have given you I be- 
lieve prove conclusively that the use of 
electricity and electrical equipment in in- 
dustry and in the home has had a far- 


reaching effect toward bringing greaters 
employment and much more enjoyment 
and comfort to the American people. 

The story of the development and use} 
of electricity is outstanding. In my opin- 
ion it has been the major factor realizing 
the slogan: “MORE FOR MORE: 
PEOPLE AT LESS COST.” It has 
made possible the steady widening of op- 
portunity for more people to possess not 
only electrical devices but goods from 
many other industries and thus has con- 
tributed and is contributing substantially 
toward making the world a better place 
in which to live. 

Great as has been this contribution, I 
firmly believe that the things we do not 
now know will produce more in the fu- 
ture and will exert an increasing influ- 
ence for good in our economic and social 
welfare. 








